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CHEMISTRY.—Notes on the occurrence of rotenone in species of Der- 
ris and Lonchocarpus.' Howarp A. Jongs, Bureau of Chemis- 
try and Soils. (Communicated by C. M. Smrru.) 


_ In a recent article? data were given on the rotenone content of a 
"number of samples of East Indian derris root (Derris sp.), South 
| American cube root (Lonchocarpus nicou) and some other plants of 
| the genus Lonchocarpus. Information has now been obtained on the 

occurrence of rotenone in the stems and leaves of derris and cube, and 
' on the rotenone content of roots and stems of certain other South 
American plants. 

No values are given in the literature for the rotenone content of 
either stem or leaf material of derris, although several investiga- 
tors*:*. have reported the amount of total extractives in stem parts of 
_ D. elliptica, D. uliginosa and other species of Derris. Blackie’ has 
recently reported 0.3 per cent rotenone in a composite sample of 
_ stem and root of D. uliginosa, but it is uncertain whether the rotenone 
was contained in the stem or root portion. In the present investigation 
' samples of the stems and leaves of both D. elliptica and D. uliginosa 
were examined, as well as a sample of “‘twigs and bark’”’ of D. uligi- 
nosa, all obtained from Fiji. No rotenone could be detected in either 
| the leaves or stems of D. elliptica, or in the leaves of D. uliginosa, by 
the color test for rotenone recently outlined.’:* A positive color test 
| was obtained from the stems of D. uliginosa and from the sample 


1 Received July 24, 1933. 

* This JouRNAL 23: 36. 1933. 

* Pharm. Arch. 5: 145. 1902;6:1. 1903. 

4 J. Agric. Research 17: 177. 1919. 

5 J. Econ. Entom. 23: 619. 1930. 

* Agric. Jour. (Fiji Dept. Agric. ) a 34. 1932. 

” Ind. Eng. Chem., Anal. Ed. 5 1933. 

* The rotenone color tests in thie = were made on soncentrated acetone extracts 
| of the plant materials. 
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TABLE 1.—Rorenone Content or Various MATERIALS 0 
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785 | L. velutinus Roots Peru Positive p ; co 





1331 | “Haiari’” (Lonchocarpus sp.) Stems | Unknown} Positive 1.0 
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1452 | “Cipo’’; (Lonchocarpus sp.) Roots | Brazil Positive 1.2; 9.1 








1387 | “Timbo” Roots Brazil Positive 16.3 | 38.7 

















* 100-gram sample. . 
> For determination of rotenone a 1-kilogram sample was extracted at room temperature with ethylene 
dichloride, the extract evaporated to dryness in a vacuum and the rotenone crystallized from carbon tetra- 
chlorid te, Total neers determined by carbon tetrachloride extraction of a 150-gram sample. 
sample. 
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of ‘twigs and bark” of the same species. By the carbon tetrachloride 
extraction method® the stems gave about 0.1 per cent rotenone. No 
crystallizable quantity of rotenone could be obtained from the “twigs 
and bark.”’ 

Geoffroy’® in 1895 found from 2 to 2.5 per cent rotenone in large 
stems of L. nicou from French Guiana and stated that the young 
stems contained only small quantities and the leaves only traces. 
Several samples of stems and leaves of authentic L. nicou from Peru 
have now been examined for rotenone. One sample of material was 
divided into large stems (those over 5 mm. diameter), small stems 
(including the rachises of the large, pinnately compound leaves) and 
the separated leaflets, here designated as leaves. The large stems of 
this sample contained about 0.1 per cent rotenone while the small 
stems and the leaves contained none. Another sample consisted of 
roots and stems, the latter ranging from 1 cm. to 2 cm. diameter, 
both taken from the same plant, which was two years and five months 
old and was growing at an altitude of 600 feet above sea level. The 
leaves received with this sample were from this plant and other plants 
within a radius of fifteen feet. The roots contained a large proportion 
of rotenone while the stem material contained only about 0.3 per cent. 
No rotenone could be detected in the leaves. A third specimen, con- 
sisting of leaves only, contained no rotenone. 

The distribution of rotenone in the roots of L. nicou was also stud- 
ied. Two samples of material were divided into fine (those less than 
about 5 mm. diameter) and coarse roots, and these portions were 
analyzed separately. As seen from the results given in the table the 
fine roots contained a much larger proportion of rotenone in both 
cases. Similar results were previously obtained with derris root." One 
sample of the coarse cube roots was stripped of its bark (probably in- 
cluding other tissues immediately under the bark), and this was an- 
alyzed separately from the inner part of the root. The bark and the 
peripheral structures contained a definitely larger proportion of roten- 
one than the inner portion. 

Two samples of L. velutinus were tested for rotenone. One of these 
contained no rotenone, while the other contained about 2 per cent. 
A sample of “‘Haiari’”’ stem, a sample of roots said to be of a species of 
Lonchocarpus from Paraguay and a sample of ‘‘cipo’’ roots from Bra- 
zil all contained appreciable quantities of rotenone. 

* Ind. Eng. Chem., Anal. Ed. 5: 23. 1933. 


10 Ann. Inst. Colon. Marseille 2:1. 1895. 
% This JOURNAL 23: 36. 1933. 
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A sample of Brazilian ‘‘timbo’”’ root contained about 16 per cent 
rotenone. This sample was submitted as Paullinia pinnata, but ac- 
cording to Killip and Smith” the term ‘“‘timbo”’ is applied to L. urucu 
in the region from which this material came (Para). Unfortunately no 
leaf parts were submitted for botanical identification, and the root 
had undergone decomposition making impossible a microscopical 
comparison with an authentic sample of P. pinnata. A previous sam- 
ple of ‘‘timbo”’ root from this same region contained about 5 per cent 
rotenone." 

CONCLUSIONS 


The results obtained indicate that the stems and leaves of derris 
and cube are of no value as commercial sources of rotenone. 

Fine cube roots contain a higher proportion of rotenone than the 
coarse roots. The outer portion of the root has a higher rotenone 
content than the inner part. 

Roots of other species of Lonchocarpus should be further investi- 
gated as possible sources of rotenone. 


2 This JouRNAL 20: 74. 1930. 


PALEONTOLOGY.—Salonia, a new Ordovician brachiopod genus. 
G. ArtHuR Cooper and LawrRENcE Wuitcoms. (Communi- 
cated by JoHNn B. REEsIDE, JR.) 


The genus herein described is characterized by a distinctive external 
appearance and is particularly interesting as the earliest known 


1 Published by permission of the Secretary of the Smithsonian Institution. Re- 
, ceived May 25, 1933. 


Figs. 1-19.—Salonia magnaplicata Cooper and Whitcomb, n. sp. 

Figs. 2, 3.—Ventral and dorsal valves respectively of a small individual (paratype 
85422 e) showing the triangular outline, <2. Figs. 1, 4—-Same views as above of para- 
type 85422 d. Figure 1 shows the costella in the ventral sulcus, <2. Figs. 5, 7—Ventral 
and dorsal views respectively of a larger specimen (paratype 85422 c) ronan the 
triangular form but showing the beginning of lobation. Figure 7 illustrates well the 
sulcus on the dorsal valve a little anterior to the beak. This soon inverts to form the 

rominent fold, <2. Figs. 11, 12—Ventral and dorsal views respectively of a nearly 
ull grown individual. In this specimen the fold and sulcus are more angular than the 
others. The costella of the sulcus shows plainly in figure 11. Patches of shell substance 
may be seen in figure 12, which indicate how thin the shell was. Paratype 85422 b, X2. 
Figs. 6, 8, 9, 10.—Respectively posterior, ventral, dorsal and lateral views of the holo- 
type 85422 a, <1. Figs. 15, 19.—Respectively ventral and dorsal views of the holotype. 
x2. Figs. 16, 17—Posterior and lateral views respectively of the holotype, X2. 
Fig. 18.—Posterior view of the holotype showing strongly incurved dorsal beak. X3. 
Figs. 13, 14.—Posterior views of the dorsal interior showing the dental sockets and long 
brachial processes. These appear slender because they are seen from a ventral position. 
Compare figure 14 with text figure 22A. Figure 13 is of paratype 85422 r; figure 14 is 
of paratype 85422 p. 


All of the specimens figured are from twelve feet above the base of the Trenton (Salona) formation, along 
the railroad track beside Fishing Creek, Salona, Clinton County, Pennsylvania. 





NOVEMBER 15, 1933 COOPER AND WHITCOMB: SALONIA 





ooo 


oe 


& 
6 
a 











Figs. 1-19.—Salonia: A new Ordovician brachiopod genus. For explanation 
see opposite page. 
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brachiopod having the internal features of the Pentameridae. A single 
specimen of this genus was discovered by Dr. Whitcomb while inves- 
tigating problems of the Trenton strata at Salona, Clinton County, 
Pennsylvania. Subsequent to its discovery two additional visits to 
the brachiopod locality yielded material in sufficient quantity to allow 
the preparation of a detailed description of the genus. All of the speci- 
mens are from the Salona formation of lower Trenton age,’ exposed 


BD LY <QD 
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7 
Fig. 20.—Serial sections of a half-grown individual showing the structure of the 
internal plates. <9. Distances of the sections from the apex of the dorsal beak: 1 —0.47 
mm.; 2—0.61 mm.; 3—0.77 mm.; 4—1.04 mm.; 5—1.33 mm.; 6—1.54 mm.; 7 —2.07 
mm. In this specimen the tip of the ventral beak was located 0.25 mm. anterior to the 
tip of the dorsal beak. In section 1 therefore the structure shown is 0.22 mm. below 
the tip of the ventral beak. All sections ca. X7. V—ventral valve, D—dorsal valve, 
sp.—spondylium. Fragment remaining after cutting is paratype 85422 1. 
The key to the symbols in Figures 20, 21, 22, and 23 is as follows: 
Ap —alar process 
Bp —bdi ial process 
Bps—septum supporting brachial process 
D —dorsal valve 
My aan a supporting spondylium 
—median 
s * dental ee 
Spe “ie of spondylium 


—ventral valve 
along the railroad track beside Fishing Creek at Salona. The name 
of the genus has been derived from the formation name and its lo- 
cality. 

The particular bed yielding this unusual brachiopod is located 
twelve feet above the base of the Salona formation and seven feet 
below the base of the lowest bentonite bed in the formation. Since 
the bentonite beds have proved Yo be readily recognizable horizons* 
both measurements are given. 


?Frevp, R.M. The Middle Ordovician of Central and South Central Pennsylvania. 
Amer. Jour. Sci. 28: 420-421. 1919. 

Wauitcoms, L. Correlation of Ordovician limestone at Salona, Clinton County, 
Pennsylvania. Penn. Geol. Surv. Bull., G-5, 1932. 
ome Wauitcoms, L. Correlation by Ordovician bentonite. Jour. Geol. 40: 522-534. 
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The material and its preparation.—The material on which the ge- 
neric and specific descriptions of Salonia are based consists of ten com- 
plete or nearly complete individuals and several fragmentary speci- 
mens and isolated valves. Dr. Whitcomb deposited all of the types in 
the United States National Museum (Cat. no. 85422a-—s). Several 
paratypes are at Lehigh University. One specimen (85422a) has been 
selected as the holotype (see Figs. 15-19). The specimens are pre- 


2 3 


Fig. 21.—Serial sections through the posterior of a large specimen. In this specimen 
both beaks were on about the same level, the dorsal beak not overhanging the ventral 
delthyrium as usual. Distance of the sections from the tip of the beaks: 1 —0.28 mm.; 
ye mm.; 3—0.82 mm. V—ventral valve; D—dorsal valve. Fragment, paratype 
85422 m, 


served in a dark limestone to which the shell adheres firmly. Conse- 
quently no specimen was obtained with the shell intact. All of the 
specimens therefore were much exfoliated when broken out of the 
matrix. Hard limestone usually makes difficult material to prepare for 
internal structures. The following methods were employed in the 
preparation of the material for determination of the internal charac- 
ters. 

As a first or preliminary method to determine the gross structure 
of the interior in a general way the beaks of one specimen were washed 
with dilute hydrochloric acid. This treatment revealed the internal 
septa at their junction with the inner surface of the valve. This method 
is of great use in the study of pentameroid brachiopods and has the 
advantage of not appreciably damaging the specimen. The method 
is therefore much preferable to cutting the beaks. 

In order to determine the structure of the septal plates two frag- 
mentary specimens preserving both beaks were sectioned and the 
structures sketched with the aid of a camera-lucida (see Figs. 20 and 
21). To check the information thus obtained, the dorsal cardinal re- 
gion and the septa were exposed by working the matrix away from 
the plates. This was accomplished by scraping away the matrix with 
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needles ground to a chisel edge. A lateral view of the interior was ob- 
tained by the same method (see Fig. 22 A-C). 


Salonia Cooper and Whitcomb n.g. 


Shell trilobate, pauciplicate, uniplicate; hinge narrow; interareas obsolete; 
fibrous, impunctate. Interior of ventral valve provided with a short spon- © 
dylium. Dorsal interior with two long septa supporting curved, sabre-like 
brachial processes. 

Genotype.—Salonia magnaplicata Cooper and Whitcomb n. sp.; Salona 
formation, Salona, Clinton County, Pennsylvania. 


Salonia magnaplicata Cooper and Whitcomb n. sp. 


Exterior.—Trilobate in outline, wider than long when adult; hinge nar- 
row, equal to one-eighth to one-ninth the width ofthe shell. Lateral profile 
gently biconvex. Anterior commissure uniplicate. Beaks small, obtuse, form- 
ing an angle slightly more than ninety degrees. Surface pauciplicate,*with 
three subangular to angular plicae on the dorsal valve and four on the ven- 
tral valve. The ornamentation consists of fine growth lines and heavier 
growth varices. Shell substance thin. 

Ventral exterior —Shell slightly convex posteriorly, deeply sulcate an- 
teriorly. Sulcus subangular to angular; lingual extension elongate dorsally, 
subacute to acute. Sulcus occupied by a single, slender, median costella ex- 
tending from near the beak to the anterior margin (Figs. 1, 11). The plica- 
tions bounding the sulcus are low, subangular anteriorly, gently rounded 
posteriorly and extend as low elevations nearly to the beak. Lateral slopes 
deeply concave, bounded by prominent, acute beak ridges. Between the 
beak ridges and the antero-laterally sloping line of valve junction is a nar- 
row concave area. The delthyrium is nearly as wide as the hinge and is un- 
covered. 

Dorsal exterior —Trilobate; two subangular folds curve gently antero- 
laterally from the beak to the lateral margin. In young specimens the folds 
extend antero-laterally with little or no curvature. Median fold subangular 
to angular anteriorly but becoming obsolete posteriorly at a point about one 
and one-half to two and one-half millimeters in front of the beak. In the um- 
bonal region there is a shallow median concavity bounded by low lateral 
plications. There is thus a reversal of sulcus to fold during the growth of 
the shell (see below). The region between the posterior commissure and the 
lateral plications is concave. Beak strongly curved over the ventral del- 
thyrium, apsacline. Notothyrium narrow. 

Ventral interior—Spondylium short, sessile posteriorly, elevated at the 
front on a short, low septum. The total length of the structure as revealed 
on the exterior of the holotype is a little less than two millimeters. On each 
side of the spondylium in the holotype there are low calcareous ridges, dis- 
posed radially, which undoubtedly represent the seat of attachment of 
muscles from the ovarian bodies (see Figs. 20, 21, 22). 

Dorsal interior.—On the exterior of the dorsal valve, when the shell is ex- 
foliated or dissolved away, may be seen the bases of two septa which diverge 
gradually anteriorly. Internally these septa unite with long brachial proces- 
ses. Seen from the inside the dorsal structures are plainly divisible into 
several distinct plates. Next to the thickened margin of the valve is a flat- 
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tish, triangular plate, the anterior margin of which bounds the dental socket. 
The latter is a moderately deep indentation between the thickened side of 
the valve and the thickened or ventral margin of the brachial process. The 


Fig. 22.— Views of the interior of the dorsal valve. 


A. Camera-lucida sketch of the interior of the dersal valve drawn from the speci- 
men (paratype 85422 p) figured on figure 14. Sketch, ca. <7. 

B. Same turned to the left to show position of the septal plate supporting the 
brachial process. ca. X7. 

C. Internal structures seen in profile. Camera-lucida sketch drawn from paratype 
(85422 q). ca. X4. 

D. ; ppb view of the internal septa of Gypidula (U.S.N.M. 88826 a) introduced 
for comparison with Salonia. ca. X1. 


latter is long, curved and blade-like at its free end. Its base can be traced 
posteriorly between the inner plate and the septal supporting plate nearly 
to the beak and is united with the supporting septum dorsally and the inner 
plate ventrally. The supporting septum of the brachial process tapers to dis- 
appearance at its front end some distance behind the blunt end of the brachial 
process. No cardinal process was observed; the diductor muscles were evi- 
dently attached to the floor of the valve under the beak. The seat of at- 
tachment of the adductor muscles was probably the floor of the valve be- 
tween the septal plates. Owing to the tenuity of the shell no muscle marks 
were observed (see Figs. 20, 21, 22). 


Measurements 


i Length ventral Length dorsal 
Width Thickness septum septa 


.0 1.25 
5 1.75 
-75 — 
.0 2.5 


85422 a ‘ 12.0 18.0 6.0 1.5 3.0 


Growth.—As shown by well preserved growth-lines on paratype (85422 c) 
Salonia in its earliest stages (protoconch to a little less than one millimeter) 
was a circular or nearly circular shell with a sulcate dorsal valve and a ven- 
tral valve having a fairly prominent fold. The dorsal vaive was sulcate in 
valves having a length of one and one-half to two and one-half millimeters. 
In about the center of the sulcus of the dorsal valve was a faint costella cor- 
responding to the fold which develops in later life. After a length of one and 
one-half to two and one-half millimeters is reached the dorsal sulcus inverts 
to form a prominent fold and lobation is initiated. A shell six millimeters in 
length (Figs. 1-4) is distinctly triangular but after this length has been 
reached the shell widens notably to produce the adult form. 


Discussion.—At first glance Salonia suggests certain Mesozoic brachio- 
pods but the interior is clearly that of a more ancient shell. The decided 
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lobate exterior and subangular folds are unusual features in such an ancient 
brachiopod. The complete absence of a ventral interarea (cardinal area) is 
an advanced character seen in later stocks of the Pentameracea. The pecul- 
iar manner in which the dorsal beak overhangs the delthyrium is unusual. 
The ensemble of external characters alone would warrant the erection of a 


D D D 
BBW D 
. Sp Sp 
Vv Vv Vv 
A B C D 


Fig. 23.—Sections of pentameroids for comparison with Salonia. All of the sections 
were cut at or near the plane of articulation of the valves. 


A. Parastrophinella reversa (Billings)—This section shows the alar processes (Ap) 
which are characteristic of the Camerellidae but unknown in other Pentameracea. Such 
processes are wanting in Salonia. After Schuchert and Cooper, X1.5. 


B. Pentamerus aff. P. oblongus (Sowerby)—This is a characteristic member of the 
non-galeate Pentameridae showing the septa of the dorsal valve and the prominent 
median septum supporting the spondylium (Sp). After Schuchert and Cooper, X1.3. 


C. Salonia magnaplicata Cooper and Whitcomb—Note the sessile spondylium in 
the ventral valve. Absence of alate processes differentiates this genus from the Camerel- 
lidae. Resemblances of the dorsal septa to those of Pentamerus and Gypidula are ob- 
vious. This section was cut at about the position on C of figure 22 where the line from 
Spt would cut across the shell if continued. ca. X10. 


Nias ate, sp. (U.S.N.M. 88826 b)—Section cut near the plane of articulation. 
ca. X2. 


new generic name for this shell, but combined with its pentameroid interior 
this brachiopod proves to be quite novel. 

The spondylium is unusual for its brevity and primitive character. In the 
holotype the spondylium and its septum are unusually short, in fact shorter 
than in some of the smaller shells. Unlike the more advanced spondylium 
of the Gypidulinae and Pentamerinae, that of Salona is sessile or rests on 
the floor of the valve posteriorly (see Figs. 20, 21, 23). In other words at the 
back end of the valve the dental plates descend ventrally to the floor of the 
valve (see Fig. 20), but anteriorly they are elevated to join a low median 
septum. This appears to be an early character seen commonly in the Syn- 
trophiidae, Clarkellidae and Camerellidae, all probably improperly classified 
in the Pentameracea. The spondylium of the Gypidulinae and Pentamerinae 
is rarely if ever sessile (see Fig. 23). 

The structure of the dorsal valve is closest to that of the Gypidulinae. 
The sockets are located as in Gypidula (see Figs. 22C, 22D, 23) and the ar- 
rangement of plates described by Leidhold‘ is clearly visible in Salonia. The 
inner plate forms a sort of roof over the umbonal chambers made by the 


* LerpHotp, Cu. Abhandl. preuss. geol. Landesanst., n. ser., 109: 51-53. 1928. 
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septa and the side of the valve. The sockets for the reception of the teeth 
are a notch in the inner plate. The brachial process is fairly long, thin and 
blade-like. Its cross-section is crescentic, the concavity of the crescent facing 
the inside of the valve. The extremity of the process is blunt. The brachial 
process protrudes freely at its front end but posteriorly it is intimately united 
with the other plates. Below or dorsally from the brachial process are the 
septal plates which support the whole structure. It will thus be seen that the 
cardinalia of Salonia are like those of the Gypidulinae or Pentamerinae 
but differ in details (see Figs. 22 and 23). 

Relationships.—Judging by the stratigraphic horizon from which Salonia 
comes one would expect this shell to be closely related to the Camerellidae. 
Comparison with camerellids (see Fig. 23A), however, suggests that close 
relationship, at least, is not evident. The Camerellidae, as seen in Camerella 
and Anastrophia, are characterized by a peculiar type of cardinalis that is 
more orthoid than pentameroid. There may be a cruralium (Camerella) or 
discrete septal plates (Anasirophia, Parastrophinella) which support wing- 
like brachial processes. The sockets are defined by fulcral plates which are 
wanting in Salonia and the Pentameridae. The cardinalia of Salonia and the 
Camerellidae are thus quite distinct although the spondylium of the two has 
considerable resemblance in the common character of sessility at the pos- 
terior. 

The closest relsihdehies of Salonia that we could find are with the Gypi- 
dulinae. Here the position of the dental sockets and the arrangement of the 
plates are essentially the same (see Fig. 22D). Moreover the brachial proc- 
esses of the two are broad blades and in this respect different from the Penta- 
merinae which have very slender processes. So far as present knowledge of 
Salonia goes, its relationships are closest to the Gypidulinae of the Penta- 
meridae. It is an anomaly that the earliest known shell that can be related to 
the Gypidulinae or Pentamerinae is of such an advanced character. It is 
apparent that the true course of brachiopod evolution is still far from being 
understood. 


PALEOBOTANY.—A Knowltonella from the Black Hills Cretaceous.' 
Epwarp W. Berry, Johns Hopkins University. 

The genus Knowltonella was proposed by the present writer® for 
rather abundant remains from the Patapsco formation of Maryland. 
These were tentatively referred to the fern family Matoniaceae, al- 
though Seward’ regards this comparison as “by no means convinc- 
ing.’”’ So far as I know the genus has not been found outside of North 
America, although it is incidentally mentioned by Kryshtofovich‘ as 


1 Received June 15, 1933. 

? Berry E. W. Mad. Geol. Survey Lower Cretaceous, iz 233, pls. 26-27. 1911. 
*Sewarp, A.C. Plant lifethrough the Ages, p. 394. 193 

‘ Krysutorovicn, A. The Pacific Russian ‘Scientific iasediebahink p. 61. 1926. 
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present in the upper Nikan series of Ussuriland, associated with 
Marchantites, Weichselia, Zamiopsis, and Pandanophyllum (a sup- 
posed Angiosperm), at a horizon apparently well up in the Lower 
Cretaceous. 

For some years now I have been endeavoring to harmonize the fos- 
sil plants with the supposed stratigraphy and areal mapping of the - 
Cretaceous of the Black Hills in South Dakota and Wyoming. Much 
of the material studied is new and was collected by Henry E. Lee of 


Fig. 1.—Knowltonella from the Black Hills Cretaceous. 


Rapid City, but I have also had the free use of the older collections 
in the U. 8. National Museum. Much of the material recorded from 
the Black Hills Cretaceous is very poorly preserved in mostly small 
fragments in a prevailingly coarse matrix which leaves much to be 
desired in attempting critical determinations. 

For this reason it seems worth placing on record a new and biologi- 
cally interesting addition tothe floraof theregion—a plant whose iden- 
tity can not possibly be mistaken. Figure lshows a specimen collected 
by T. W. Stanton and W. W. Rubey, August 17, 1924 about 9 miles 
northwest of Aladdin, Wyoming, from the bank of Pine Creek and 
near the south line of Sec. 13, T. 55 N., R. 62 W. (U.S. Geol. Survey 
Loc. No. 7774). 

This is identical with Knowltonella maxoni the type and only known 
species of the genus. There is no necessity of a detailed description of 
this interesting specimen as it adds nothing to what is already known 
and printed concerning the species. 
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There is considerable resemblance to the Patuxent species Sclerop- 
teris elliptica Fontaine,® but there is slight occasion for confusing the 
two. The latter lacks the extreme variation of Knowltonella, all of the 
pinnules being uniform in size and shape, less ascending, rather uni- 
formly narrowed at the base, and in no part of the frond exhibiting 
the extreme decurrence, asymmetry and elongated linear wings so fre- 
quent in Knowltonella. 

Fontaine described* two species of Scleropteris from the supposed 
Lakota formation on the south fork of Hay Creek, Wyoming. Neither 
of these is anything like the species under consideration and I would 
hesitate to consider either a Scleropteris or to suggest their proper ge- 
neric reference, since they are so very incomplete. 

Scleropteris Saporta, 1873 is one of a group of generic names includ- 
ing Pachypteris Brongniart, 1828, Thinnfeldia Ettingshausen, 1852, 
and Dichopteris Zigno, 1856, which have occasioned the greatest dif- 
ferences of opinion and confusion among students of Mesozoic floras. 
Without being strictly identical these pseudogenera all overlap and 
no one has as yet been able to prove whether they belong to the ferns 
or cycads or may not even be surviving pteridosperms allied to the 
Paleozoic odontopterids, as Seward has suggested. Any discussion of 
this question would add little or nothing to their present status and 
is not germane to the present note. 

Knowltonella has every appearance of representing a true fern, but 
one can never be sure of these Mesozoic fern-like fronds until the epi- 
dermal structure or fruiting characters are known. Many years ago 
(1909) I collected splendid material of the type species at Widewater, 
Virginia, which gave every indication of having the epidermal fea- 
tures preserved, but this was accidentally destroyed, and I have never 
been able to revisit the locality. 


5 Berry, E.W. Md. Geol. Surv. Lower Cretaceous, p. 300, pl. 39, figs. 1, 2. 1911. 
6 Fontaine, W. M. in Warp, L. F. 19th Ann. Rept. U. 8S. Geol. Survey, Pt. 2: 
662, 663, pl. 162, figs. 2-5. 1899. 


PALEOBOTAN Y.—The cuticle of an Eocene Combretum.' Epwarp 
W. Berry, Johns Hopkins University. 


In a collection sent me several years ago by Mr. Watson A. Mon- 
roe, there is a single basal half of a leaf which I have identified as rep- 
resenting the common Eocene species Combretum petraflumensis 


1 Received June 20, 1933. 
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Berry,” although the specimen is too incomplete to be perfectly cer- 
tain. 

This species is very common in the Texas region in the Yegua and 
Fayette formations but has not heretofore been found east of the 








Figs. 1-5.—1. Cuticle of Combretum petraflumensis. 60; 2. Detail of stoma. 
X320; 3-5. Sketches showing structure of the stoma and accessory cells. 


Mississippi River, that is, in what has been called the Eastern Gulf 
Region. The present specimen comes from the Yegua formation near 
Jackson, Mississippi. 


* Berry, E. W. U.S. Geol. Survey Prof. Paper 92: 85, pl. 45, figs. 1-4; pl. 68, 
figs. 2-4; pl. 59, figs. 1-5. 1924. 
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It shows what appears to be a spot fungus, but I was unable to get 
any microscopic preparations of these spots. The material had dried 
out considerably before it came into my hands but I succeeded in 
making several cuticular preparations and these show the gross out- 
lines of epidermal cells and pores with fidelity. 

The stoma are certainly largely, and perhaps wholly, confined to 
the lower surface of the leaf where they are rather evenly distributed 
and in the preparations studied are 0.109 to 0.116 millimeters apart 
and without any particular orientation. The cuticular cell walls are 
relatively thick, and straight or slightly curved (not undulating). 
Their outlines are polygonal and they snow some variation in size. In 
general they tend to be isodiametric except over the veins where their 
long diameters are parallel to the venation as shown across the middle 
of the microphotograph in Fig. 1 which is enlarged 60 diameters. The 
apparent greater thickness of the walls over the veins is due entirely 
to the better focus on this part of the specimen. It is difficult to be 
sure regarding the stoma. Usually these are surrounded by a rather 
symmetrical pentagonal thick walled border about 56 microns in 
diameter, in the center of which are the open and familiar sausage- 
shaped guard cells. These appear to be sunken below the surface, i.e. 
at the bottom of a shallow pit. Figure 2 shows their appearance with 
a magnification of 320 diameters. In this figure the central pore is in 
focus and nearby pores can be seen less clearly slightly out of focus. 
Although there has been some decay possibly due to the invasion of 
the mesophyll by fungal hyphae, and the details are not clear, I am 
reproducing sketches of three of the stoma (Figs. 3, 4, and 5). These 
appear to show 5 accessory cells around the opening. The peripheral 
dividing walls are frequently thick but appear to taper inward and 
the inner part of these divisions as well as the inner margins show no 
thickening and no change in adjustment of focus shows any such 
thickening, i.e. there is no visible evidence that the inner walls are 
oblique to the outer walls. Sometimes the divisions lie at the angles 
of the periphery and oftener they do not. 

Several rather widely spaced wall knots that are above the general 
surface level might be interpreted as papillae, but there are no traces 
of trichomes. In both Fig. 1 and Fig. 2 there may be seen rather 
straight strands continuing across and behind several cells. These may 
be mycelial hyphae or they might be traces of sclerenchyma fibres 
which ended freely in the mesophyll during life. The diameters of the 
epidermal cells range approximately from 30 to 70 microns. 

I have not compared these fossil preparations with those from 
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existing leaves as the subject is so vast in its details and so little is 
known in a systematic way of Angiosperm cuticular structures. Ac- 
cording to the brief summary of leaf anatomy of Combretum that is 
given by Solereder, Combretum may have the epidermal cells with 
undulate or straight walls, there may be papillae on the under surface 
and sclerenchyma fibres in the mesophyll. The walls are said to be not 
much thickened and special subsidiary cells are absent. 

The fossil features agree partly with this statement and partly not. 
It is possible that what I have considered as 5 accessory cells may be 
ordinary epidermal cells in which the inner margins were not espe- 
cially thickened and thus the resemblance to various gymnosperm 
stomata may be illusory. 


ZOOLOGY.—On some nematodes of the superfamily Rhabditoidea and 
their status as parasites of reptiles and amphibians.’ B. G. Cuit- 
woop, Bureau of Animal Industry. (Communicated by G. 
STEINER.) 


In the course of examinations of reptiles and amphibians, the 
writer has found four nematodes which do not belong in any of the 
recognized groups of vertebrate parasites, but appear definitely to be 
most closely related to those groups generally referred to as ‘‘free- 


living.” 

In addition to the descriptions of these four species, a new genus, 
Goodeyus, is proposed to contain Cylindrogaster ulmi Goodey. A new 
family, Cylindrogasteridae, is also proposed to contain the genera 
Cylindrogaster Goodey, Goodeyus, n. g., Myctolaimus Cobb, and Lon- 
gibucca n. g., since these genera differ from those of the families 
Rhabditidae and Diplogasteridae in characters which appear to war- 
rant uniting them in a separate family. 


Family ANGIOSTOMATIDAE R. Blanchard, 1895, 
emend. Lane, 1923 


Synonym.—Angiostomidae R. Blanchard, 1895. 

Family diagnosis.—Rhabditoidea: Oral opening surrounded by dorsal and 
two subventral indistinct lips (without lips, according to Dujardin (1845) 
and Schneider (1866)). Internodorsal, internolateral, and internoventral 

_cephalic papillae rudimentary; dorsodorsal, ventroventral, and ventrolateral 
papillae small; laterodorsal and lateroventral papillae large.? Buccal capsule 
short and wide. Esophagus consists of a corpus, or anterior part, provided 


1 Received May 29, 1933. 
* The designations for the various cephalic — used in this paper were pro- 
posed by Chitwood, Journ. Parasitol. 19: 167. 1932. 
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with a rudimentary swelling, an indistinct isthmus, and a posterior, glandu- 
lar pseudobulb.* Male: Caudal alae well developed, incompletely united 
posteriorly to form a rhabditoid bursa, supported by papillae; tail extending 
a short distance beyond bursa. Two spicules; gubernaculum present. Fe- 
male: Amphidelphic, ovaries reflexed ; eggs numerous. 

Type genus.—Angiostoma Dujardin, 1845. 


The family Angiostomatidae may be separated from the family Rhabditi- 
dae on the basis of the labial organs, there being three lips in the Angiosto- 
matidae while there are either three bilobed lips or six simple lips in the 
Rhabditidae, and on the basis of the esophagus which terminates in a 
pseudobulb in the Angiostomatidae and a bulb in the Rhabditidae. It differs 
from the Diplogasteridae in the character of the esophagus, a distinct cor- 
poreal swelling being absent in the Angiostomatidae and present in the 
Diplogasteridae, and in the presence of well developed caudal alae which are 
united to form a rhabditoid bursa in the members of the Angiostomatidae 
while caudal alae are narrow or absent in the Diplogasteridae. 


AnGiostoma Dujardin, 1845 


Generic diagnosis.—Angiostomatidae: Amphids represented by minute 
pores situated slightly dorsal and posterior to ventrolateral papillae. Buccal 
capsule thick-walled, more or less infundibuliform. Esophagus consists of a 
corpus or anterior part provided with a rudimentary swelling, an isthmus, 
and a reduced glandular pseudobulb. Male: Testis single; caudal alae well 
developed, almost united posteriorly to form a rhabditoid bursa; tail extend- 


ing slightly posterior to bursa. Bursal papillae large; paired subventral post- 
anal papillae present, at least in A. plethodontis. Two spicules, equal, in- 
distinctly cephalated .proximally, curved distally; gubernaculum present. 
Female: Vulva near middle of body; vagina short, transverse; uteri diver- 
gent’; ovaries reflexed. . 

Type species.—A ngiostoma limacis Dujardin, 1845. 


Angiostoma plethodontis n. sp. 
(Figs. 1-6.) 


Specific description.—Angiostoma: Buccal cavity 8 to 8.54 deep, thick- 
walled, more or less infundibuliform. 

Male 2 mm. long by 60u wide. Esophagus consists of an anterior part or 
corpus, 100y long, indistinctly set off posteriorly, an isthmus 56u long by 9u 
wide, and a posterior glandular pseudobulb 45yu long by 25u wide. Anus 34y 
from posterior end of body. Testis single, reflexed. Caudal alae well de- 
veloped, almost united posteriorly to form a rhabditoid bursa. Tail extend- 
ing beyond bursa as a minute posterior projection. Caudal papillae con- 
sisting of nine pairs of bursal papillae; two pairs preanal and seven pairs 
postanal, the fifth and eighth pairs terminating on dorsal surface of bursa 
while other pairs terminate on ventral surface (Figs. 4 and 5). Phasmids or 
lateral tail papillae present. Preanal organ immediately anterior to anus, 
possibly bearing sensory endings. One pair of conical, postanal, subventral 


* The term bulb in connection with the description of the esophagus is reserved for 
the posterior swelling in which valves are present, and pseudobulb for this structure 
in which valves are absent. 
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igs. 1-6.—Angiostoma plethodontis. Fig. 1.—Head, en face view. Fig. 2.—Head, 


F 
slightly oblique dorsal view. Fig. 3.— ageal region, lateral view. Fig. 4—Tail of 
male, ventral view. Fig. 5.—Same lateral view. Fig. 6.—Tail of female, Lateral view. 
Figs. 7-10.—Longibucca vivipara. Fig. 7.—Head, en face view. Fig. 8—Esophageal re- 
gion, lateral view. Fig. 9.—Tail of male, lateral view. Fig. 10.—Tail of female, lateral 
view. Figs. 11-14.—Rhabditis terricola. Fig. 11.—Head, en face view. Fig. 12.—Head 
oblique view. Fig. 13.—Tail of female, ventral view. Fig. 14.—Tail of female, lateral 
view. Figs. 15-18.— Rhabditis aspera. Fig. 15.—Head, en face view. Fig. 16.—Esophageal 
region, lateral view. Fig. 17.—Tail of male, ventral view. Fig. 18.—Spicule, lateral view. 
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papillae near anus. Spicules equal, 60u long, cephalated proximally, curved 
distally. Gubernaculum 25y long. 


Female 2.3 to 2.5 mm. long by 75 to 88u wide. Esophagus consisting of an 
anterior part or corpus 110 to 114y long with a minimum diameter of 12y 
and a maximum diameter of 16 to 17, an isthmus 60 to 62yu long by 10 to 12y 
wide, and a pseudobulb 50 to 52u long by 28 to 30u wide. Nerve ring 147yu 
and excretory pore 207u from anterior end of body, respectively. Intestine 
narrow in region of esophago-intestinal valve, slightly enlarged in cardiac 
region. Anus 104 to 110u from posterior end of body. Rectal glands well de- 
veloped. Tail attenuated. Vulva 920u to 1 mm. from anterior end of body 
(40 per cent of length of body from anterior end); vagina short, transverse; 
uteri divergent; ovaries reflexed. Eggs 50 to 52u long by 26 to 28u wide, 
numerous, showing a linear arrangement in uterus, apparently in one-cell 
stage at time of deposition. 


Host.—Plethodon cinereus. 

Location.—Intestine. 

Distribution.—Black Pond, Virginia, U. 8. A. 

Type specimens.—U. 8. National Museum, Helm. Coll. No. 31605; para- 
types No. 33004. 


The genus Angiostoma originally contained two species, A. limacis and 
A. entomelas, of which the former was subsequently designated type. Most 
of the earlier species of the genus Rhabdias Stiles and Hassall, 1905, have at 
some time been placed in the genus Angiostoma, but the differences between 
these two genera are so manifest as to make discussion unnecessary. Angio- 
stoma entomelas has recently been removed from the genus Rhabdias by 
Travassos (1930) and made the type of his new genus Entomelas. There re- 
main at the present time only two species in the genus in addition to the 
type, namely, Angiostoma cylindricum (Leidy, 1849) Diesing, 1851, and 
Angiostoma helicis Conte and Bonnet, 1904. Neither of these species, how- 
ever, can be considered as a member of the genus Angiostoma. Leidy in his 
description of Ascaris cylindrica (=Angiostoma cylindricum) states defi- 
nitely that in A. cylindricum there is a valvulated bulb at the base of the 
esophagus. Furthermore, the body proportions, as given by Leidy for this 
species, do not approach those of either A. limacis or A. plethodontis. From 
Leidy’s description and from observations made by the writer on material 
in his personal collections from snails and slugs (to be published later), it 
appears that A. cylindricum belongs to the genus Cosmocercoides Wilkie, 
1930. Angiostoma helicis appears from the character of the spicules to be also 
a member of the Cosmocercidae, but this species can not be properly allo- 
cated generically without further information. 

There are discrepancies between the descriptions of Angiostoma limacis 
by Dujardin (1845), and of Leptodera angiostoma Schneider (1866) (=A. 
limacis Dujardin, 1845, renamed) by Schneider, concerning the character of 
the spicules and the male tail. The character of the caudal alae as described 
by Schneider for L. angiostoma approaches that of A. plethodontis more 
closely than it does that of A. imacis, but the spicules of L. angiostoma are 
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reported as leaf-like, while the spicules of A. limacis and A. plethodontis are 
arcuate. Ordinarily it would seem reasonable to consider L. angiostoma 
Schneider as a species of Angiostoma separate from A. limacis Duj., but until 
additional information is available this seems inadvisable, especially since 
Schneider himself considered Leptodera angiostoma the same as Angiostoma 
limacis. 
CYLINDROGASTERIDAE, new family 

Family diagnosis.—Rhabditoidea: Oral opening surrounded by six lips, 
each bearing a papilla of the internal circle (internodorsal, internolateral, 
and internoventral papillae); and an externai circle of 6 or 10 papillae; 
papillae of external circle not mentioned in some instances. Amphids situ- 
ated on lateral lips. Buccal cavity unusually long. Esophagus consisting of a 
cylindrical corpus, an isthmus, and a glandular pseudobulb. Male: Testis 
single; caudal alae present or absent; spicules equal; gubernaculum present. 
Female: Amphidelphie or prodelphic. 

Type genus.—Cylindrogaster Goodey, 1927. 


This family differs from the Diplogasteridae both in the form of the buccal 
cavity, which is longer in the Cylindrogasteridae than in the Diplogasteridae, 
and in the absence of the corporeal swelling in the Cylindrogasteridae, this 
structure being present in the Diplogasteridae. The members of the family 
Rhabditidae differ from the members of the family Cylindrogasteridae in the 
same manner as do those of the Diplogasteridae, with the additional dif- 
ference of the absence of the valves in the posterior bulbous enlargement of 
the esophagus of the Cylindrogasteridae. 

The writer includes in this family the genera Cylindrogaster Goodey, 1924, 
type C. longistoma (Stefanski, 1922); Goodeyus n. g., type G. ulmi (Goodey, 
1930) ; Myctolaimus Cobb, 1920, type M. pellucidus Cobb, 1920; and Longi- 
bucca n. g., type L. vivipara, n. sp. For these genera the following diagnoses 
are formulated. 


Key To THE GENERA OF THE CYLINDROGASTERIDAE 


. Male with opmdal alae Or Bares... 8 er Se 2. 
Male without caudal alae or bursa....................6.2..020000 3. 

. Caudal alae narrow (as in Rhabditella) ; female amphidelphic 
Cylindrogaster. 
Caudal alae wide, forming a rhabditoid bursa; female monodelphic, pro- 
delphic Goodeyus. 
. Lips well developed ; female amphidelphic Myctolaimus. 
Lips indistinct; female monodelphic, prodelphic Longibucca. 


CYLINDROGASTER Goodey, 1927 ° 
' Generic diagnosis.—Cylindrogasteridae: Oral opening surrounded by six 
lips, each bearing a papilla of the internal circle (internodorsal, inter- 
nolateral and internoventral papillae). Buccal cavity elongate, tubular. 
Esophagus consisting of an anterior, cylindrical corpus, an isthmus and a 
posterior, glandular pseudobulb. Male: Caudal alae narrow, not united 
posteriorly ; tail long, filiform; extending beyond caudal alae. Caudal papil- 
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lae distributed as in the leptoderan group of rhabditids.* Spicules equal, 
cephalated, rather arcuate; gubernaculum present. Female: Amphidelphic; 
ovaries reflexed. 

Type species.—Cylindrogaster longistoma (Stefanski, 1922) Stefanski, 
1928. (Synonyms.—Rhabditis longistoma Stefanski, 1922; Cylindrogaster 
coprophaga Goodey, 1927.) 

Other species.—Cylindrogaster macrolaima (Schneider, 1866) new comb. 
(Synonyms.—Leptodera macrolaima Schneider, 1866; Rhabditis macrolaima 
(Schneider, 1866) Oerley, 1886.) 


The genus Cylindrogaster Goodey, 1927, was proposed to include C. copro- 
phaga Goodey, 1927, but the type species was shown by Stefanski (1927) to 
be a synonym of Rhabditis longistoma Stefanski, 1922. 

Leptodera ‘macrolaima Schneider, 1866, was apparently overlooked by 
Stefanski (1922 and 1927) and by Goodey (1927 and 1930), since it bears a 
very close resemblance to Cylindrogaster longistoma and there appears to be 
some doubt whether the two species can be retained. Cylindrogaster longi- 
stoma differs from C. macrolaima ( = Leptodera macrolaima) in that the isthmus 
of the esophagus is longer in the former species and there is one more pair 
of bursal papillae than in the latter. Whether or not these differences are 
attributable to more detailed descriptions of the more recently described 
species than of the earlier described species, can not be settled at this time. 


Goodeyus new genus 


Generic diagnosis.—Cylindrogasteridae: Oral opening surrounded by six 
lips each bearing a papilla of the internal circle (internodorsal, interno- 
lateral and internoventral papillae). Buccal cavity elongate, tubular. Esoph- 
agus cqnsisting of an anterior cylindrical corpus, an isthmus, and a pos- 
terior pseudobulb. Male: Caudal alae united posteriorly to form a rhab- 
ditoid bursa; tail not extending beyond bursa; caudal papillae arranged as 
in the peloderan group of rhabditids. Spicules equal, acicular, slightly 
cephalated; gubernaculum present. Testis single, reflexed. Female: Prodel- 
phic; ovary reflexed. 

Type species.—Goodeyus ulmi (Goodey, 1930). 

This genus is dedicated to Dr. T. Goodey. 


Mycrto.taimus Cobb, 1920 


Generic diagnosis.—Cylindrogasteridae: Oral opening surrounded by six 
relatively large lips, each bearing a papilla (? of the internal circle). Buccal 
cavity elongate, tubular. Esophagus consisting of an anterior cylindrical 
corpus, an isthmus and a pseudobulb. Male: Caudal alae absent; convex- 
conoid in anterior half, cylindrical and tapering to an acute point in pos- 
terior half. Caudal papillae consisting of 2 pairs of preanal, 1 pair of adanal, 


‘ The terms “leptoderan” and “‘peloderan’”’ are used in somewhat the same sense 
as Schneider (1866) used the genera Leptodera and Pelodera. Those rhabditids with 
relatively long tails extending some distance beyond the caudal alae, i.e., Rhabditoides 
coprophaga Goodey, 1929, and Rhabditella leptura Cobb, 1929, are referred to as the 
“leptoderan up of rhabditids,”’ while those rhabditids with relatively short tails 
which are either entirely surrounded by the caudal alae, i.e., Rhabditis terricola, are 
referred to as the “peloderan group of rhabditids.” 
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and 6 pairs of postanal papillae. Spicules linear, tapering and blunt; guber- 
naculum present. Female: Amphidely hic; ovaries reflexed 

Type species.—M yctolaimus pellucidus Cobb, 1920. 

Dr. Steiner kindly called my attention to this genus. 


Longibucca new genus 


Generic diagnosis.—Cylindrogasteri:'!ae: Oral opening surrounded by six 
indistinct lips each bearing a papilla, the internodorsal, internolateral and 
internoventral papillae; external circle of papillae represented by latero- . 
dorsal, ventrolateral and lateroventral papillae. Amphids situated at base 
of lateral lips; amphidial opening round, minute. Buccal cavity nearly 
equal in length to esophagus proper, consisting of a short, cylindrical, thick- 
walled, anterior part indistinctly separated from posterior, delicate, tubular 
part. Posterior part of buccal cavity enclosed in fibrous tissue. Esophagus 
consisting of an anterior, cylindrical corpus indistinctly set off posteriorly, 
a narrow delicate isthmus, and a posterior, piriform pseudobulb. Male: 
Testis single, reflexed, caudal alae absent; tail attenuated; caudal papillae 
arranged as in the leptoderan group of rhabditids and in the diplogasterids. 
Two spicules, short, equal, sharply curved, alate; gubernaculum present. 
Female: Vulva in posterior part of body, near anus; prodelphic, ovary 
reflexed. 

Type species.—Longibucca vivipara, new species. 


The genus Longibucca is most closely related to the genus Myctolaimus 
Cobb, 1920 but differs from that genus in the presence of indistinct lips, 
and only one ovary. It differs from Cylindrogaster Goodey, 1927, in the fol- 


lowing characters: In L. vivipara there is a single ovary, the vulva is in the 
posterior part of the body, and caudal alae are absent, while in Cylindrogaster 
longistoma there are two ovaries, the vulva is near the middle of the body, 
and caudal alae are present. The character of the buccal cavity in L. vivipara 
differs from that of C. longistoma only in the very delicate thickening of the 
anterior part in L. vivipara. 


Longibucca vivipara, new species 
(Figs. 7-10 and 19). 


Specific description—Longibucca: Male 500 to 550u long by 10 to 12y 
wide. Lateral alae present. Anterior part of buccal cavity 4.7u, posterior part 
55 to 60u long. Esophagus consisting of a cylindrical corpus 18 to 20u long 
by 4u wide, an isthmus 224 by 2u wide, and a glandular pseudobulb, 16u 
long by 4 wide. Nerve ring 70 to 75y, and excretory pore 65 to 75y, from 
anterior end of body; tail curved, attenuated, usually having a dorsal turn 
near distal end. Caudal papillae consisting of six pairs, one pair preanal, 
five pairs postanal; second and fifth pairs subdorsal, others subventral. 
Testis single, outstretched, extending to within 224u of anterior end of body. 
Spicules 13 to 17y long; gubernaculum 4.5u long. 

Female 580 to 630u long by 18 to 20 wide. Anterior part of buccal cavity 
4 to 4.5u long; posterior part of buccal cavity 50 to 64u long. Esophagus con- 
sisting of a corpus 20 to 25u long by 3.5 to 4u wide, an isthmus 18 to 20u 
long by 1.5 to 2u wide, and a glandular pseudobulb 15 to 18u long by 5 to 6 
wide. Nerve ring 85 to 97 and exeretory pore 80 to 92u from anterior end 
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of body, respectively. Tail curved, attenuated; usually having a dorsal turn 
near distal end. Vulva 480 to 520u from anterior end of body (approxi- 
mately 82 per cent of length from anterior end); vagina short, transverse; 
uteri divergent; anterior gonad outstretched, extending to within 160 to 
200u of anterior end of body; posterior uterus rudimentary, gonad absent. 
Eggs produced singly, shell thin; viviparous. Eggs grow in size with growth 
of larva. 

Host.—Pseudoboa cloelia. 

Location.—Stomach. 

Distribution National Zoological Park, Washington, D. C. (Host from 
British Guinea). 

Type specimens.—U. 8. National Museum Helm. Coll. No. 33005; para- 
types No. 33006. 


Fig. 19.—Section of stomach of Pseudoboa cloelia showing female 
Longibucca vivipara free in submucosa. 


Sections were made of the stomach wall of the host, Pseudoboa cloelia, in 
which both larval and adult nematodes were observed in large numbers. 
These parasites were situated in the mucosa and submucosa, and some few 
were even observed in the muscular coat of the stomach. The nematodes 
were often free, apparently migrating through the mucous membrane and 
submucous coat, but some specimens were also observed partially coiled in 
and surrounded by tissue showing some slight cellular reaction. The stomach 
wall contained a great number of epithelial plugs and in some of these par- 
tially degenerate specimens of the parasite were observed (Figs. 19 and 20). 
The evidence at hand indicates that these worms exert a distinct pathologi- 
cal effect upon the host, 
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Goodey (1927) has suggested that the genus Aulolaimus de Man, 1884, 
might be related to Cylindrogaster Goodey, 1927. 

The position of the genus Aulolaimus is uncertain at the present time. 
It presents similarities to the Cylindrogasteridae and the Monhysteridae 
(Cylindrolaiminae). DeMan states, ““Kopfende nicht abgesetzt, ohne Lip- 
pen, Papillen oder Borsten. Mundhdéhle ausserordentlich verlangert, réhren- 
formig, sehr enge, linger als der eigentliche Osophagus, mit chitindsen 
Wianden.” In the figure of the esophageal region of the type species, Aulo- 
laimus oxycephalus, a long tubular buccal cavity and a short cylindrical 
“esophagus” is shown. The possession of median preanal papillae’in the male 


Fig. 20.—Section of stomach of Pseudoboa cloelia showing 
epithelial plug containing L. vivipara. 


probably indicates a relationship with Cylindrolaimus de Man, 1880, rather 
than with Cylindrogaster. Since the description of the anterior end of the in- 
testine and its connection with the esophagus is omitted, it seems possible 
that de Man overlooked the isthmus and glandular pseudobulb, thus con- 
cluding that the corpus was the entire esophagus. The distinguishing fea- 
tures of Aulolaimus, if it warrants consideration here as a member of the 
Cylindrogasteridae, are as follows: Caudal alae absent in male; spicules 
semicircular in contour; three large median preanal papillae; postanal 
papillae absent. Vulva slightly posterior to middle of body; amphidelphic. 
The present writer makes no assumptions or interpretations in regard to the 
original description and mentions only those characters which serve to dis- 
tinguish the genus A ulolaimus from the four genera previously characterized 
as belonging to the Cylindrogasteridae. 
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Family RHABDITIDAE Oerley, 1880 


RHABDITIS TERRICOLA Dujardin, 1845 
(Figs. 11-14). 


Synonyms.—Pelodera teres Schneider, 1866; Rhabditis teres (Schneider, 
1866) Biitschli, 1873. 

Specific description.—Rhabditis: Oral opening surrounded by six distinct 
lips, the internal sides of which are abruptly triangular. Internodorsal, in- 
ternolateral and internoventral papillae well developed; laterodorsal, and 
lateroventral papillae well developed; dorsodorsal, ventrolateral, and ven- 
troventral papillae somewhat reduced. Amphids represented externally by 
small pores situated dorsolaterally on the lateral lips. Cuticle with longi- 
tudinal rows of minute dots. 

Male 830u to 1.14 mm. long by 48 to 64u wide. Buccal cavity 18 to 20u 
long by 4 to 5u wide. Glottoid apparatus consisting of nine elements (Fig. 
13). Esophagus consisting of a corpus 86 to 100u long by 10 to 12y wide, sub- 
divided into an anterior part 58 to 66y long by 10 to 12, wide, and a cor- 
poreal swelling 28 to 34u long by 20 to 24y wide, an isthmus, 30 to 32u long 
by 6 to 8u wide, and a bulb 28 to 30yu long by 24 to 26u wide. Nerve ring 110z 
from anterior end of body. Excretory pore 144y from anterior end of body. 
Excretory system consisting of paired anterior and posterior collecting ducts 
which join ventrally in the region of the bulb, forming a sinus, two sub- 
ventral gland cells which likewise open into the sinus, and a cuticular-walled, 
terminal duct. Anterior part of intestine enlarged but not set off as a dis- 
tinct area or cardia; intestinal pigment very dark, nearly black; anus 26 to 
40u from posterior end of body. Testis single, extending to within 350 
to 470z (41 to 42 per cent) of the anterior end of the body, reflexed poste- 
riorly. Two large multicellular ejaculatory glands present. Caudal alae sur- 
round tail to form a rhabditoid bursa. Caudal papillae consisting of 10 pairs 
of papillae, 3 pairs preanal, 7 pairs postanal. There is a minute medio- 
ventral preanal organ, a pair of preanal subventral papillae, and a pair of 
postanal subventral papillae on the cloacal elevation; postanal papillae in- 
distinct, possibly double (Fig. 14). Spicules 36 to 42u long, fused distally, 
cephalated proximally ; gubernaculum closely applied to spicules. 

Female 1 to 1.35 mm. long by 66 to 70u wide. Buccal cavity 22 to 26y 
long by 6» wide. Esophagus consisting of a corpus 86 to 100u long, sub- 
divided into an anterior part 62 to 70u long by 10 to 12u wide and a cor- 
poreal swelling 24 to 30u long by 20 to 22y wide, an isthmus 34 to 42u long 
by 7 to 8u wide, and a bulb 30u long by 28 wide. Nerve ring 130 to 146,, 
and excretory pore 154 to 170u, from anterior end of body, respectively. 
Intestine as in male; anus 48 to 76u from posterior end of body. Tail blunt 
with a filiform terminus. Vulva 540 to 7304 from anterior end of body (53 
to 55 per cent); vagina transverse; uteri opposed. Anterior ovary reflexed 
posteriorly, extending to within 330 to 400y of anterior end of body (29 to 
33 per cent) ; posterior ovary extending to within 186 to 201, of posterior end 
of body (15 to 18.6 per cent), reflexed anteriorly. Eggs 36 to 44u long by 18 
to 264 wide; ovoviviparous; eggs numerous, up to 18 in number. 


Host.—Salamandra salamandra. 

Location.—Lung. 

Locality.—National Zoological Park, Washington, D. C. 
Specimens.—U. 8. National Museum Helm. Coll. No. 33007, 
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This species was found in large numbers in the lung of a single specimen 
of Salamandra salamandra; probably this host and location represent: an 
accidental or abnormal habitat for this nematode which is usually found in 
decaying plant or animal tissue. It is possible also that the invasion may have 
taken place after death of the host. 

Micoletzky (1922) refers to Rhabditis terricola Dujardin, 1845, as a 
synonym of Rhabditis teres (Schneider, 1866), stating that Dujardin’s spe- 
cies must be considered as a species inquirenda. This is an untenable con- 
clusion, since if Rhabditis terricola Dujardin is a species inquirenda, the 
genus Rhabditis Dujardin, 1845, of which R. terricola is the type, must also 
be regarded as a genus inquirenda. Oerley (1886) considered R. teres (Schnei- 
der) a synonym of R. terricola Dujardin, and this conclusion appears to be 
the most reasonable solution. In his discussion, Dujardin undoubtedly re- 
ferred to a number of species, and in the description only 7 or 8 pairs of 
caudal papillae ‘are mentioned. There are discrepancies in the number of 
caudal papillae as found by subsequent workers, but these discrepancies do 
not appear to be greater than those found in the works of Rudolphi, Diesing, 
and other of the earlier helminthologists. The genus Rhabditis is old and 
very well known, and R. terricola (= R. teres [Schneider]) is a very common 
species, available to workers in all parts of the world. In synonymizing 
R. teres with R. terricola, Oerley made an assumption which would validate 
this genus and there can be no doubt concerning the genus so long as he is 
followed. On the contrary, if many of the descriptions of older genera and 
species were held to the exact statements made by the author, probably over 


half of the genera today would necessarily become invalid, with a resuitant 
confusion and little or no benefit. 


RHABDITIS LUCANII Maupas, 1919 
(Figs. 15-18). 


Specific description.—Rhabditis: Oral opening subtriangular, surrounded 
by three bilobed lips (formed by the fusion of six lips). Internal circle of 
apillae well developed. Dorsodorsal and ventroventral papillae small, near 
arge laterodorsal and lateroventral papillae; ventrolateral papillae small. 
Amphids slightly subdorsal. 

Male 1 to 1.32 mm. long by 64 to 94u wide. Buccal cavity 20 to 22u long 
by 5 to 6u wide. Glottoid apparatus distinct. Esophagus consists of a corpus 
126 to 140u long, indistinctly subdivided into an anterior part 70 to 80u 
long by 18 to 20u wide, and a corporeal swelling 56 to 60u long by 24 to 26y 
wide, an isthmus 50 to 54 long by 11 to 144 wide, and a bulb 24 to 35y long 
by 28 to 34 wide. Nerve ring 156 to 180 from anterior end of body. Ex- 
cretory pore 180 to 230u from anterior end of body. Excretory system con- 

sisting of paired anterior and posterior collecting ducts which join ventrally 
in the region of the esophageal bulb, forming a sinus, two subventral ex- 
eretory glands which likewise open into the sinus, and a cuticular-walled 
terminal duct. Anterior part of intestine not enlarged; anus 44 to 60, from 
posterior end of body. Testis single, extending to within 370 to 454u of 
anterior end of body; ejaculatory glands apparently absent. Caudal alae 
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large, nearly united to form a rhabditoid bursa but not surrounding tail, 
terminus of tail extending beyond bursa as a fine filament. Caudal papillae 
consisting of 9 pairs of which 3 pairs are preanal, 3 pairs adanal and 3 pairs 
postanal. Phasmids (sometimes also referred to as papillae) immediately 
posterior to last pair of caudal papillae. Fifth and eighth pairs of papillae 
terminating on dorsal side of bursa (Fig. 18). One pair of small preanal sub- 
ventral papillae and a pair of double postanal subventral papillae near anus. 
Spicules separate, 50 to 62y long, only slightly cephalated, proximally not 
arcuate, slightly hooked distally; gubernaculum 20 to 27y long. 

Female 1.36 to 1.45 mm. long by 114 to 120u wide. Buccal cavity 20 to 
26u long by 55 to 64u wide. Esophagus consists of a corpus 130 to 170, long, 
subdivided into an anterior part 76 to 90u long by 20 to 26« wide and a 
posterior corporeal swelling 54 to 80u long by 30 to 32y wide, an isthmus 54 
to 80u long by 12 to 15u wide, and a bulb 30 to 50u long by 32 to 36u wide. 
Nerve ring 160 to 210u, and excretory pore 210 to 250yu, from anterior end 
of body, respectively. Excretory system consists of a pair of anterior and 
posterior collecting ducts which join anteriorly to form a sinus, a pair of 
subventral glands which open into the sinus, and a terminal, cuticular-walled 
duct; posterior excretory system also present. Intestine asin male; anus 126 
to 180u from posterior end of body. Tail conically attenuated. Phasmids (lat- 
eral tail ‘‘papillae”’) 82 to 130u from posterior end of body. Vulva 670 to 732y 
from anterior end of body (49 to 50 per cent of body length from anterior 
end); vagina short, transverse, uteri opposed; anterior ovary extending to 
within 420 to 580u of anterior end of body, reflexed posteriorly; posterior 
ovary extending to within 510 to 520u of posterior end of body, reflexed 
anteriorly. Eggs 50 to 52u long by 28 to 30u wide; ovoviviparous; total num- 
ber of eggs usually about 6 to 10. 

Host.—Salamandra salamandra. 

Location.—Lung. 

Locality.—National Zoological Park, Washington, D. C. 

Specimens.—U. 8. National Museum Helm. Coll. No. 33008. 


Rhabditis lucanit, like R. terricola, was found but one time in the lungs of 
Salamandra salamandra. The writer has no absolute proof that this species 
did not invade the body of the host after death even though the carcass was 
in good condition, but since there were several hundred specimens of R. luc- 
anit present, the conclusion that this was not a case of post-mortem invasion 
appears reasonable under the circumstances. 

The species Rhabditis lucanii Maupas, 1919, was proposed for Rhabditis 
aspera Biitschli, 1873, of Oerley, 1886, the chief differences between FR. 
aspera, as originally described by Biitschli (1873), and as described by 
Oerley (1886) = R. lucanit Maupas, 1919, being that the swelling of the an- 
terior part of the esophagus is less distinct and the spicules are thinner in 
R. lucanii than in R. aspera. 
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ZOOLOGY.—New species of Lymnaeidae from British America. 
FRANK Couuins Baker, University of Illinois. (Communicated 
by Paut Bartscu.) 

The receipt of a number of species of Lymnaeidae from British 
America submitted by the Geological Survey of Canada for identifi- 
cation has made necessary a revision of most of the species belonging to 
the genus Stagnicola. In the course of this revision it became ap- 
parent that a number of species were passing current under names 
which did not belong to them. One of these is Lymnaea (Stagnicola) 
vahlii (Beck) Mdller. An examination of the material belonging to 
this species contained in the United States National Museum, named 
by Mérch, seems to indicate rather conclusively that vahlii is not 
found outside of Greenland, its type locality. Both Dall (Alaska Moll., 
p. 74, 1905) and Baker (Lymnaeidae of North America, p. 370, 1911) 
refer material from various parts of British America to vahlii. As 
many as ten species appear to have been included in this species. 
From an examination of an abundance of material from different parts 
.of Canada and adjacent territory it may safely be stated that vahlii 
must be restricted to Greenland and that these other species and 
forms must be given names. The only lymnaeid approaching vahlii 
is Stagnicola arctica (Lea), described from Moose River at Moose 


1 Received August 3, 1933. 
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Fig. 1.—Upper row, Stagnicola vahlii, Greenland; middle row, S. arctica, Moose 
River, Hudson Bay; lower row, three figures at left, S. kennicotti (middle figure the 
raw gees two figures at right, S. palustris ungava (figure at left holotype). All 

gures X2. 
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Factory, Hudson Bay. For comparison figures of vahlii are shown in 
Fig. 1, the upper row. These are from Greenland and were named by 
Mérch. Specimens of arctica from the type locality are shown in the 
second row, collected by Mr. Calvin Goodrich. This species has a 
differently shaped shell and aperture. 


Two new forms found in the material submitted by the United , 


States National Museum are described below. A full discussion of 
the British American lymnaeid fauna is in preparation. 


Stagnicola kennicotti, sp. nov. 
Fig. 1, lower row, three figures at left. 


Shell elongated, turreted, rather solid; light horn colored, whitish and 
greenish in some specimens; surface dull, growth lines coarse and spiral 
lines deeply indented ; whorls 7, convex, the body whorl globose, the sutures 
deeply indented; spire acutely pyramidal, considerably longer than the 
aperture; nuclear whorl large, flattened, horn-colored; aperture roundly 
ovate; outer lip thin with slight or no varical thickening; inner lip flattened 
but not very wide and reflexed over the umbilical region, leaving a small, 
narrow chink; the inner lip spreads upward to form a callus on the parietal 
— ; there are several varical bands on the shell, usually dark brown in 
color. 

Length 21.3; Diameter 9.0; Aperture length 8.9; 
. 21.5; vs 10.0; _ = ee 
5 17.6; , 8.3; vs a 


Diameter 4.5mm. Holotype. 
“ 5.0mm. Paratype. 
ss 4.7mm. Paratype. 


Type Locauity: Creek at Barnard Harbor, near Coronation Gulf, Mac- 
kenzie District, Canada. Types: U.S. Nat. Mus., No. 216856, collected by 
Canadian Arctic Expedition. Another lot of 5 specimens, immature, No. 
216855. 


This lymnaeid differs from all others in the Canadian region in its scalar 
whorls, small, roundly ovate aperture, and convex whorls. It belongs to a 
peculiar group of species distributed throughout northwestern Canada and 
Alaska which have passed for vahlii, but which represent several distinct spe- 
cies and races. Young shells of kennicotti 11-12 mm. ‘long are very scalari- 
form and have 5$ whorls. The same difference in length of aperture and 
spire persists in the immature shell as it does in the mature shell of seven 
whorls. 

This species is dedicated to Robert Kennicott, a distinguished naturalist 
of the middle of the last century, who greatly advanced the study of arctic 
life by his personal explorations and who died in Alaska on his last ex- 
pedition. 
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Stagnicola palustris ungava, subsp. nov. 
Fig. 1, lower row, two figures at right. 


Stagnicola vahlit Dall, Alaska Moll. 75. 1905; Baker, Lymnaeidae, 372. 1911. 

Shell rather thin, elongated; color brownish horn, sometimes streaked 
with yellowish, the streaks often arranged in longitudinal bands; surface 
dull, sculpture of coarse growth lines and impressed spiral lines; whorls 
more than 6 (the apex is broken in all specimens), quite convex with deep 
sutures; body whorl obese; spire broadly pyramidal, elongated, longer than 
the aperture; the penultimate whorl is large and puffy in appearance; 
aperture roundly ovate, rounded below and a trifle acute above, light choco- 
late colored within; outer lip thin without varical thickening in adult shells; 
inner lip wide, folded over the columellar region to form a wide reflection 
which is impressed and indented at the junction of columella and body 
whorl; there is no distinct plait; there is a narrow umbilical chink; parietal 
wall with a wide, white callus. 


Length 20.2; Diameter 10.0; Aperture length 10.2; 
) Wee; . 9.1; * were | 
©. SRB ° 9.0; . © 92; 


Diameter 5.6 mm. Holotype. 
. 5.0mm. Paratype. 
Fe 5.3mm. Paratype. 


Type Locauity: Fort Chimo, Kuksoak River, near Ungava Bay, Labra- 
dor, collected by Turner. Types: U.S. Nat. Mus., No. 73727. 


This lymnaeid appears to be a member of the palustris complex, differing 
from the race called elodes in its globose body whorl, smaller and rounder 
aperture, less distinct columellar plait, larger umbilical chink, and the puffy 
appearance of the penultimate whorl. It has not been seen from any other 
part of British America and may be a distinct northeastern race of palustris. 


ZOOLOGY .—A new puma from Brazil. E. W. Newson and E. A. 
GOLDMAN. 


The examination of material recently received from the field, has 
indicated the desirability of recognizing a geographic race of Felis 
concolor Linné in the great lowland area embraced in the Amazon 
River drainage, northern Brazil. The specimens are in the American 
Museum of Natural History, New York. For the privilege of describ- 
ing the new form we are indebted to Messrs. H. E. Anthony, Curator 
of Mammals, and G. H. H. Tate, Assistant Curator of South Ameri- 
can Mammals, in the institution mentioned. 


1 Received July 28, 1933. 





524 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 23, No. 11 


Felis concolor borbensis, subsp. nov. 
Amazon Puma 


Type.—From Borba, Rio Madeira, Amazonas, Brazil. No. 92298, # 
adult, skull only, American Museum of Natural History, collected by Olalla 
Brothers, February 10, 1930. Original No. 1854. 

Distribution.—Middle section of low valley of Amazon River to upper - 
course of Rio Negro; probably widely distributed in low lying parts of 
Amazon River drainage. 

General characters.—A medium sized, rich rufescent subspecies, closely 
allied to Felis concolor concolor of southeastern Brazil, but darker cinnamon 
rufous or ferruginous, and cranial details distinctive. Similar in color to 
F. c. anthonyi of southern Venezuela, but skull decidedly narrower, less 
massive. Differing from F. c. wavula of British Guiana, in smaller size and 
important cranial features. Much larger and darker than F. c. greeni of Rio 
Grande do Norte, extreme eastern Brazil, and skull characters widely 
divergent. 

Color.—Female from Rosarinho, Rio Madeira, Brazil: Top of head, neck, 
and narrow median dorsal area to base of tail rich cinnamon rufous thinly 
overlaid with black, passing gradually on sides of neck, shoulders, along 
flanks and on outer surfaces of limbs, into cinnamon, becoming cinnamon 
buff across under surface of neck and on feet; chin, throat, chest, inner sides 
of limbs, inguinal region and lips, except a black spot near vibrissae, white; 
belly pale buffy; face in general dark brownish, almost blackish on upper 
surface of muzzle; ears deep glossy black externally, narrowly edged with 
gray, thinly clothed internally with whitish hairs; tail above tawny on 
proximal half and ochraceous tawny on distal portion, mixed with black, 
becoming light ochraceous buffy below to near black tip. In a‘specimen from 
Aurar& Igarapé the median dorsal area is darker and nearer ferruginous. 


Skull.—Very similar in general form to that of F. c. concolor, but de- 
cidedly narrower; rostrum narrower; nasals rising higher between anterior 
processes of frontals as viewed in profile from the side, the median trough- 
like depression deep anteriorly much as in concolor, but shallowing more 
rapidly posteriorly; posterior border of palate more convex; interpterygoid 
fossa narrower; audital bullae smaller; upper carnassials and third upper 
molars smaller. Much narrower, less massive than F. c. anthonyi; frontal 
region higher, more evenly arched; nasals less flattened, more inflated and 
convex between anterior processes of frontals as viewed from the side; 
rostrum and interpterygoid fossa much narrower; audital bullae smaller; 
carnassials and third premolars, above and below, distinctly smaller. Smaller 
and lighter in structure than F. c. wavula; rostrum less compressed laterally 
between ascending branches of maxillae; nasals more highly arched, less de- 
pressed and V-shaped along median line posteriorly; interpterygoid fossa 
relatively narrower; audital bullae relatively smaller; dentition much lighter; 
upper carnassial with internal cusp less prominent. Contrasted with that of 
F. c. greeni the skull exhibits a marked departure in detail, as follows: Size 
larger; general form more elongated; vault of cranium much higher, more 
arched; nasals more inflated, less flattened; ascending branches of maxillae 
narrower; audital bullae relatively larger, more inflated ; dentition relatively 
heavier; canines relatively much longer. 

Measurements.—An adult female from Rosarinho, Rio Madeira, Brazil: 
Total length, 1500 mm.; tail vertebrae, 693; hind foot, 220. Skull (type): 
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Greatest length, 200; zygomatic breadth, 135.7; interorbital breadth, 41.7; 
least width between outer walls of interpterygoid fossa, 28.2; alveolar 
length of upper canine-premolar series, 59.2; crown length of upper car- 
nassial, 23.3. 

Remarks.—Felis concolor borbensis will probably prove to be widely dis- 
tributed in the vast lowland area drained by the Amazon River and its 
tributaries. Specimens from the region of the type locality appear to be more 
nearly related to F. c. concolor than to any other known form, but the scanty 
material available indicates that the cranial details mentioned are quite dis- 
tinctive. One from Tati, in the lowlands of the upper part of the Rio Negro, 
near the mouth of the Rio Uaupes, is not very far distant geographically 
from F. c. anthonyt, but agrees closely in the more essential characters with 
typical borbensis. The new form, borbensis, occupies a somewhat intermedi- 
ate geographic position and may be expected to intergrade on the north 
with anthonyi and wavula, on the east with greeni, on the south with typical 
concolor, and on the west it may possibly pass into F. c. sdderstrémii, the 
dark, high mountain form of northern Ecuador. 

Specimens examined.—Four, all from Brazil, as follows: Aurar& Igarapé, 
Rio Madeira, 1; Borba, Rio Madeira (type locality), 1; Rosarinho, Rio 
Madeira, 1; Tati, Rio Negro, 1. 


ZOOLOGY.—A new climbing mouse from Panama.' E. A. Goup- 
MAN, Biological Survey. 


In the course of studies of the mammals of Barro Colorado Island, 
Canal Zone, Panama, Robert K. Enders obtained, in a tree, a single 
specimen of a new form closely allied to Oecomys bicolor, of Ecuador. 
For the privilege of describing the new species I am indebted to Dr. 
Enders for whom the animal is named. 


Oecomys endersi, sp. nov. 
Barro Colorado Island Climbing Mouse 


Type.—From Barro Colorado Island, Canal Zone, Panama. No. 64931, 
9 adult, University of Michigan Museum, collected by R. K. Enders, 
February 12, 1931. Original number 474. 

Distribution.—Known only from the type locality. 

General characters.—A medium-sized, dark-colored species, with tail some- 
what longer than head and body, slightly pencilled at tip; zygomata slightly 
notched and zygomatic plate little projecting anteriorly, as viewed from 
above. Mammae: Pectoral, 2-2, inguinal, 2-2, =8. Closely allied to Oecomys 
bicolor of Ecuador, but larger and darker, with correspondingly larger skull. 

Color.—Type: Upper parts near cinnamon brown (Ridgway, 1912) rather 
heavily mixed with black, the general tone richest or most rufescent on 
lower part of back and rump, paling gradually to dull cinnamon buff or 
clay color along lower part of sides; under parts and inner sides of limbs 
nearly pure white, the hairs white to roots; ears dark brownish, thinly 


1 Received August 24, 1933. 
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clothed with minute dusky hairs; outer sides of forearms dusky; fore and 
hind feet dull whitish, the hind feet with a trace of brownish on metatarsus; 
tail dark brownish above, somewhat lighter below, nearly naked and finely 
scaly, with a slight tuft of dark hairs at tip. 

Skull.—Closely resembling that of O. bicolor, but larger and heavier. 

Measurements.—Type: Total length, 238 mm.; tail vertebrae, 124; hind 
foot, 25; ear, 15. Skull (type): Occipitonasal length, 28: zygomatic breadth, - 
15; interorbital breadth, 5.3; breadth of braincase (at constriction in front 
of lateral occipital crests), 11.5; length of nasals, 10.2; anterior palatine 
foramina, 4.3; palatal bridge, 5.2; maxillary toothrow, 4. 


Remarks.—The type of Oecomys endersi has been compared with speci- 
mens from Pambilar, northern Ecuador, examined and marked simply 
“dryas”’ by Oldfield Thomas many years ago. The specimens agree closely 
with the description of Rhipidomys dryas Thomas, from Paramba, northern 
Ecuador, and he doubtless had that species (not Oryzomys dryas Thomas) in 
mind. Thomas has since (Ann. Mag. Nat. Hist., ser. 7, 18: 445. 1906) re- 
garded Rhipidomys dryas as probably the same as Oecomys bicolor (Tomes). 

The new form differs from bicolor mainly in size and may prove to be only 
a geographic race of a widely distributed species of this relatively little 
known group. It requires no close comparison with the much smaller spe- 
cies, O. trabeatus, of eastern Panama. 

The genus Oecomys seems to be based on rather slight differential details. 
It is very similar to Oryzomys, in many characters, including dentition and 
the possession of two pairs of pectoral mammae, but it differs in the an- 
terior truncation of the zygomatic plate. The short, broad hind feet and 


sharp, strongly curved claws, adapted for climbing are shared with such 
species as Oryzomys tectus, also of Panama, which is normal in the Oryzo- 
myine development of the zygomatic plate. 


PROCEEDINGS OF THE ACADEMY AND 
AFFILIATED SOCIETIES 


PHILOSOPHICAL SOCIETY 
1046TH MEETING 

The 1046th meeting was held jointly with the Washington Academy of 
Sciences in the Cosmos Club Auditorium, Thursday evening, December 15, 
1932, L. H. Apams, President of the Academy, presiding. 

The program consisted of an address by Pau R. Heyt, of the Bureau of 
Standards, entitled Romance or science? The address has since been pub- 
lished in full in this JourNat 23: 73-83. 1933. 

Discussed by Mr. Hu.surr. 


1047TH MEETING 
The 1047th meeting was held in the Cosmos Club Auditorium, January 
14, 1933, President O. 8S. Apams, presiding. 
Program: The address of the retiring president, L. B. TuckERMAN, en- 
titled From material to structure. This address has since been published in 
full in this JouRNAL 23: 225-246. 1933. 
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1048TH MEETING 


The 1048th meeting was held in the Cosmos Club Auditorium, January 
28, 1933, President O. S. Apams presiding. 

Program: E. O. Hutsurt: The use of the bubble sextant at sea.—It is well 
known that on a ship at sea an artificial horizon, such as a pool of mercury 
or a bubble in a liquid like a spirit level, is unsteady because of the motion 
of the ship. Altitudes measured from the artificial horizon are not very ac- 
curate, and this disadvantage has been great enough to prevent its use at 
sea almost entirely. In recent years, however, the bubble sextant has been 
brought to a fairly high state of perfection due to the demands of aviation. 
Little information was available about the use of the later types of bubble 
sextants on surface ships and the present experiments were carried out to 
find out how useful they might be. 

Observations were made from a 1,000 ton and a 12 ton ship underway 
at sea. It was found of course that the errors of the bubble sextant altitudes 
increased with the roughness of the sea. In a moderate sea errors of in- 
dividual altitudes were sometimes as great as 60 minutes of arc, but aver- 
ages of 5 consecutive observations were usually correct to within 30 minutes 
of are. 

A considerable portion of the bubble sextant error is due to the accelera- 
’ tions arising from the roll of the ship; this is especially true on a large ship. 
The error is at its minimum when the ship is at the mid-point of its roll or 
pitch. A simple pendulum device, called the “mid-point indicator,”’ was ar- 
ranged to sound a short buzzer signal when the ship passed through the 
mid-point of the roll. The bubble sextant observations were taken when the 
buzzer sounded. This called for an adjustment of the simultaneous coinci- 
dence of three moving things, bubble, buzz, and the image of the celestial 
object, which in practice was easy to do. It was found that the mid-point 
indicator reduced the bubble sextant errors by perhaps a half. On a large 
ship the improvement due to the indicator might be even more. (Author’s 
abstract.) 

Discussed by Messrs. TUcCKERMAN, WENNER, SNYDER, WriGHT, BRECK- 
ENRIDGE, HUMPHREYS, and BRICKWEDDE. 


F. E. Forsusu: Gravity-determinations on the “‘Carnegie.”—The im- 
portance of gravity-measurements at sea for the purpose of deriving an ac- 
curate figure of the Earth was emphasized. The value of detailed gravity- 
surveys in yielding information concerning phenomena in the Earth’s crust 
was pointed out by a brief review of the research of Dr. F. A. Vening Meinesz 
on the gravity-anomalies of the Dutch East Indies. At this point, mention 
was made of the possibility of some connection between the causes of 
gravity-anomalies and the causes of the irregular geographical distribution 
of secular variation, as was indicated by Professor 8. Chapman. 

The methods involved in eliminating the principal effects of a ship’s 
movements upon the motion of an ordinary pendulum were reviewed. Par- 
ticular attention was paid to the methed of eliminating the principal dis- 
turbance which is due to the horizontal accelerations of the pendulum- 
support, by recording photographically the difference in the angles of elonga- 
tion of two nearly isochronous pendulums. 

The means of obtaining the various corrections to the pendulum-periods 
from the photographic record were briefly indicated. A deseription of the 
main features of the apparatus followed. To this point the report was es- 
sentially a brief review of (1) Gravity anomalies in the East Indian Archi- 
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pelago, a paper read by Dr. Meinesz before the Royal Geographical Society 
of London on November 10, 1930; (2) a publication by Dr. Meinesz on 
Theory and practice of pendulum observations at sea; and (3) The gravity- 
measuring cruise of the U.S. submarine S-21, a U.S. Naval Observatory 
Publication by Dr. Meinesz and Dr. F. E. Wright. 

The installation of the apparatus on the “Carnegie” was then described. 


Photographic records for determinations of gravity obtained on the “Car- | 


negie”’ at sea were shown and discussed. The agreement between the “‘Carne- 
gie’’ determinations of gravity in San Francisco and in Honolulu and the 
values previously obtained in those ports by Dr. Meinesz with another 
apparatus of the same type was indicated. This was followed by a short dis- 
cussion of the isostatic anomalies as computed by the U.S. Coast and Geo- 
detic Survey for three of the ‘‘Carnegie”’ stations. 

Finally, it was indicated that the loss of the vessel so soon after the in- 
stallation of the apparatus in San Francisco hardly afforded sufficient op- 
portunity to advance the work beyond the experimental stage. Thus, while 
the contribution in number of new gravity-stations was not great, the ex- 
perience showed that it is possible to obtain accurate values of gravity with 
the Meinesz apparatus on board surface vessels. (A uthor’s abstract.) 

Discussed by Messrs. Wituis, HawkeswortH, DuERKSEN, and H. L. 
CuRTISs. 

An informal communication entitled The natural philosophy of generalized 
money was presented by J. E. Wiis. 


1049TH MEETING 


The 1049th meeting was held in the Cosmos Club Auditorium, February 
11, 1933, President O. S. Apams presiding. 

Program: Rev. F. W. Sonon, 8.J.: The seismic receiver. Published in this 
JOURNAL 23:409. 1933. 


Discussed by Mr. Heck. 


FRANK Neumann: The interior of the earth as revealed by seismological data. 
—An outline was given of the development of instrumental seismology and 
the interpretation of data relating to the interior structure of the earth. It 
included an explanation of the methods used in locating discontinuities and 
stressed the problems and uncertainties involved in the construction of 
smooth travel-time curves for seismic waves. Variations in the curves drawn 
for different shocks were charged to varying focal depths and regional 
variations in velocity through the crustal layers. 

Travel-time data for the Santiago (Cuba) earthquake of February 3 were 
exhibited, and it was shown that there was reasonable justification for break- 
ing the curve into about five elements, possibly disconnected. Assuming the 
extreme case that the curve was composed of a series of practically straight 
line elements, overlapping at definite points, it was shown how discontinui- 
ties could be located on the hypothesis that the earth is composed of a num- 
ber of concentric shells, in each of which the velocity is practically constant 
regardless of depth. Preliminary computations gave discontinuities close to 
the major discontinuities generally recognized at depths near and greater 
than 1200 km. At shallower levels, however, there are two or more sets of 
direct waves having trajectories differing radically from the system of fan- 
shaped rays based on the prevailing theory of continuous velocity increase 
with depth. A discontinuity is indicated at a depth of about 400 km. This 
corresponds to one reported by Mohorovicic. It happens by chance that 
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trajectories based on the theories of continuous refraction and discontinu- 
ous refraction have practically the same limiting dimensions for the critical 
are distance of about 20° where a sharp bend in the travel time curve indi- 
cates a discontinuity. 

Activities appear on the seismograms, after the onset, which might be in- 
terpreted as direct waves of slower travel time. They could be taken as a 
verification, or partial verification, of the discontinuous refraction hypothe- 
sis, but the author is not inclined to consider them as such without additional 
supporting data. The uncertainties involved in seismogram interpretation 
were stressed. The rather constant character of the observed angle of emer- 
gence (as reported by Galitzin) between 2500 km. and 6000 km. is cited 
as evidence supporting the hypothesis of discontinuous refraction. The 
theory of continuous refraction calls for an increase of about 20° in this zone. 
No systematic observational data are available on the angle of emergence 
at distances less than 2500 km. 

Interesting as these results are, it was pointed out that seismologists often 
have difficulty in reconciling the travel-time data compiled for different 
shocks and, until this difficulty is overcome there will always be a serious 
element of uncertainty in conclusions based on seismographic data. The 
hypothesis discussed represents an extreme case and it is quite possible 
that the true nature of velocity variation will eventually be found to con- 
tain the elements of both theories; that is, refraction of the seismic wave 
within a limited zone may be either continuous, or discontinuous in type. 
(Author’s abstract.) 


Discussed by Mr. L. H. Apams. 


1050TH MEETING 
The 1050th meeting was held in the Cosmos Club Auditorium, February 


25, 1933, President O. S. Apams presiding. 

Program: F. D. Murnaauan, Professor of Applied Mathematics in the 
Johns Hopkins University: The mathematics of the expanding universe. 

Discussed by Messrs. M. Lirerock, L. H. Apams, H. L. Curtis, J. H. 
Taytor, A. 8. Hawkxesworts, T. Dantzic, and Bangs. 

Informal communication: P. R. Heyy: A new correction for the pendulum.— 
It was brought out that the length of a fused quartz pendulum, measured in 
air, changes sufficiently when the pendulum is swung in a vacuum to intro- 
duce an appreciable error in the determination of gravity by this method. 
It was reported that the measured change in length of a quartz pendulum 
for a change in pressure of one atmosphere at atmospheric pressure was one 
half part in a million whereas the change in length calculated upon the basis 
of atta measurements made at high pressures was one part in a 
million. 


1051stT MEETING 


The 1051st meeting was held in the Cosmos Club Auditorium, March 11, 
1933, President O. 8. Apams presiding. 

Program: Professor K. T. Compton, President of the Massachusetts In- 
stitute of Technology, delivered the third Joseph Henry Lecture, given in 
memory of the first president of the Philosophical Society of Washington. 
This lecture entitled High voltage was published in this JouRNAL 23: 277- 
297. 1933. 





530 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 23, No. 11 


1052ND MEETING 
The 1052nd meeting was held in the Cosmos Club Auditorium, March 25, 
1933, President O. 8. Apams presiding. 
Program: Two illustrated lectures by M. A. Tuve and L. R. Harstap on 
Atomic nuclear studies at the Department of Terrestrial Magnetism.—In the 


recent Joseph Henry lecture of the Society, Dr. K. T. Compton described - 


methods of producing high voltages and indicated that one of the most fruit- 
ful applications of developments in this field would be in the study of the 
atomic nucleus. After indicating the relations of nuclear physics studies to 
other fields of research, especially in connection with our understanding of 
the basic phenomenon of magnetism, Dr. Tuve described experiments 
which have been under way since 1926 at the Department of Terrestrial 
Magnetism looking toward the utilization of high voltages in nuclear physics 
studies. An inexpensive Tesla-coil was used in the original experiments. 
By 1930 multiple section cascade tubes had been developed which withstood 
potentials up to two million volts. Positive particles and electrons acceler- 
ated through the tubes were found to have energies, as measured by electric 
and magnetic deflection, corresponding to the applied voltages and were 
thus analogous to the a and §-rays from radium. X-rays were also produced 
with absorption coefficients corresponding to the x-rays from radium. Thus 
all the radiations emitted by radium were approximately reproduced by the 
use of high-voltage tubes. 

That the short on-time of the Tesla coil is a serious limitation in its appli- 
cation to nuclear problems was recognized from the beginning of the work 
and when the van de Graaff electrostatic generator was announced in 1931 
tests were immediately begun in order to determine its usefulness in this 
field. Preliminary tests indicated that this device should prove to be a nearly 
ideal, low-cost voltage source for nuclear studies. A generator was built with 
a 2-meter sphere which attained a potential of about 2 million volts in tests 
out of doors. A potential of 1 million volts was applied to a vacuum tube, 
the applied potential being limited only by the length of the tube. Pending 
provision of suitable housing for this large generator, a smaller one, 1 meter 
in diameter, was constructed, which could be operated in the space available. 
With a height of 12 feet from the floor, to rafters 8 feet apart, a maximum 
potential of 750 kilovolts was obtained (measured by a generating volt- 
meter, checked by sparks to a 2-meter sphere, and roughly checked by mag- 
netic deflection of the ions from the tube). A 12-inch silk belt running at 5000 
feet per minute gave a charging current of 200 milliamperes. 

Using a low voltage are as a source, protons accelerated through a vacuum 
tube, operating at 600 kilovolts, have been used to bombard various ele- 
ments, the disintegrations produced being observed by means of a linear 
pulse-amplifier. Lithium gives two alpha-particle groups, the shorter of 
approximately 19 mm. range, in about equal number. The boron yield is 
about 20 times that of lithium, in two groups, the shorter 28 mm. groups pre- 
ponderating. About 4,000, 000 protons strike the target for each alpha- 
particle of boron. These results are in agreement with those recently reported 
by Cockcroft and Walton (Cambridge). Studies of heavier elements are now 
in progress. For aluminum and nickel the yields are much lower than those 
’ reported last year by Cockeroft and Walton. With Al, for instance, target 
currents exceeding 10 microamperes of 600 kilovolt protons give about 7 
counts per minute, or less than 0.7 counts per minute per microampere at 
this voltage. Because of their comparatively enormous yields, a very slight 
contamination of lithium or boron in the aluminum target would give rise 
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to this small number of counts. Whether the ranges of the observed particles 
from Al correspond to those of it or B has not yet been determined. Cock- 
croft and Walton reported 135 scintillation-counts per minute per micro- 
ampere with a similar geometrical arrangement, using only 300 kilovolt pro- 
tons. Thus it appears from our present results that the scintillation-counts 
observed by Cockcroft and Walton cannot be assigned to the disintegration 
of aluminum nuclei. 

In the second paper Mr. Hafstad discussed the problem of resonance dis- 
integration of aluminum as a typical example showing the way in which 
nuclear studies give a direct test of the ideas underlying the modern wave 
mechanics theory. From experiments on the scattering of a-particles, the 
form of the potential barrier surrounding the nucleus is known. On classical 
theory it is quite impossible for any particle to cross the barrier if its energy 
is less than that corresponding to the top of the barrier. On this older theory 
any particle-escaping from the nucleus should have an energy at least equal 
to the maximum of the potential barrier and conversely no particle imping- 
ing on the nucieus, with less than this maximum energy, should be able to 
penetrate. Both of these predictions are contrary to experimental fact. 

Wave theory on the other hand indicates that there is a finite probability 
for a particle of any energy to “‘leak’”’ through the barrier, that energy levels 
must exist within the nucleus, and that the chance of a particle escaping from 
the nucleus is greatest for high energy particles. It is thus successful in ac- 
counting for the principal features of radioactive decay and the penetration 
of the nucleus by fast particles. 

The theory also predicts, however, that if the energy of one of the im- 
pinging alpha-particles coincides with that of one of the energy levels within 
the nucleus—a case of resonance—then the probability of penetration ap- 
proaches unity. This is a new effect and a number of experiments have been 
carried out to test the prediction but so far with contradictory results. 
Pose, for instance, using a Hoffmann electrometer found strong distinct 
groups of disintegration protons and a sharp resonance effect, while Stendel 
using a point counter found only weak groups and no resonance effect. A 
new attack on this problem has been made possible by the use of the re- 
cently developed FP-54 Pliotron electrometer. Recent work by Mr. Hafstad 
has shown that this instrument can be operated continuously at charge sen- 
sitivities as high as 80 electrons per mm. or current sensitivities of 4X 10-*° 
ampere per mm. so that the usable sensitivity is limited only by the shot and 
thermal fluctuations which set the theoretical limit for any electrical meas- 
uring device. 

With this instrument preliminary observations have given strong evi- 
dence in support of Pose’s results. An absolute calculation of the yield in 
protons per 10*—particles gives a result in close agreement with that of Pose 
and several times higher than that of Stendel. Furthermore the absorption 
curve shows the abrupt drops characteristic of Pose’s data and contrary to 
that of Stendel. These results therefore indicate the reality of the resonance 
effect predicted by wave-mechanics. Further observations are in progress in 
order to determine more accurately the energies involved and to test the 
sharpness of resonance. (Authors’ joint abstract.) 

Discussed by Messrs. Bararr, HAwKESwoRTH, KRracexk, and BRIcK- 
WEDDE. 

1053RD MEETING 

The 1053rd meeting was held in the Cosmos Club Auditorium, April 8, 

1933, President O. 8. Apams presiding. 
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Program: R. Wiese: The experimental determination of some properties of 
gases up to 1000 atmospheres.—A short review of some of the work done at 
the high pressure section of the Fixed Nitrogen Research Laboratory was 
presented. After giving a general description of the compression system, the 
deadweight gages and high pressure connections and containers, three prob- 
lems were discussed briefly. The first one concerned the measurement of the 
concentration of water vapor in the presence of water compressed gases. It 
was pointed out that the true concentration cannot be calculated from 
Poyntings equation and reasons were given. In the discussion of the solu- 
bility of gases in liquids the interesting phenomenon of a minimum of solu- 
bility was pointed out in the case of nitrogen. Finally results on the compres- 
sibility of gases were illustrated by curves showing the behavior of hydrogen, 
nitrogen and methane. (A uthor’s abstract.) 

Discussed by Messrs. HAWKESWORTH and BRICKWEDDE. 


W. E. Demine: Thermodynamic properties of real gases from compressi- 
bility data.—Many thermodynamic properties of substances are related to 
the derivatives (dv/dT),, (dv/dp)r, and (d*v/dT*),. These derivatives can be 
evaluated from compressibility data if the points are sufficiently numerous 
in the three coordinates. An equation connecting p, v, and 7 would, of 
course, give all derivatives, but so far no equation of state has been devised 
that represents the data for the permanent gases at pressures from 100 to 
1000 atmospheres. The author has therefore resorted to graphical methods. 

The chief refinement in graphical methods of determining derivatives is 
in the choice of function to be plotted. By selecting suitable correction 
functions, the smoothing of the original data and the determination of de- 
rivatives can be effected. A=v(pv/RT—1) and a=v(RT/pv—1) are ex- 
amples of such functicns. Graphs of A and a@ against density in families of 
isotherms or isobars, and against 7 in isobars, have been used for the gases 
nitrogen, carbon monoxide, and hydrogen. In some cases, other functions 
of p, v, and T are more suitable as abscissas. The object is to find functions 
involving A and a that make some curves of the family as nearly linear as 
possible. It is a simple — in calculus to find the relations existing be- 
tween the derivatives of the plotted curves. 

The actual determination of the slopes of the A and a@ curves can be 
effected with a straight edge laid tangent to the curve, or by some optical 
arrangement devised for the purpose; or the curves may also be fitted with 
analytical functions if desired. Since these slopes enter as correction terms 
to the values that the derivatives (dv/dT),, (dv/dp)r, (d*v/dT?), would have 
if the gas were ideal, just as A and a are correction terms to the ideal gas 
law, they need be estimated with only a reasonable amount of care. 

The physical properties that have been determined for nitrogen, carbon 
monoxide, and hydregen are the expansion coefficients (7/v)(dv/dT),, 
—(p/v)(dv/dp)r, fugacity, heat capacities C, and C,, the Joule-Thomson 
coefficient and the change in entropy with pressure. All but the last named 
have been published in the Physical Review 37: 638-654. 1931; 38: 2245- 
2264. 1931; 40: 848-859. 1932. The work on entropy will appear soon 
. in the same journal. (Author’s abstract.) 


Discussed by Messrs. Kracex, HAwWKESWORTH, and BRICKWEDDE. 


Informal communications were presented as follows. 


P. R. Heyu.—Let n represent any number whether prime or composite 
and form the continued product 
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n—1 n—-2 
2 3 

If n is prime, the successive stages of this continued product will all be 
whole numbers until the last stage is reached, involving division by n. 

If n is composite, the integral character of the continued product will 
suffer a momentary halt wherever the denominator is or contains a factor 
of n. (Author’s abstract.) 

H. L. Curtis.—A method was described for quadrupling the angle of dis- 
placement of a balance from its equilibrium position. A light beam is re- 
flected by a right angle prism attached to the moving beam of the balance 
on to a stationary mirror which reflects it back through the same prism. 
The angle of displacement of the emergent beam is thus four times the angle 
of displacement of the balance beam. 

H. L. Drypen.—A general characteristic of the stress-strain curve of a 
coiled spring whose adjacent turns are in contact was reported. Small initial 
tensions produce no displacement. This can be explained by the existence of 
a compressional force in the spring exerted by the adjacent turns pressed in 
contact. The initial stress balances this compressional force, and with further 
increase in the stress the spring behaves normally. 

H. F. Strwson.—A method was described for increasing the deflection of 
a light beam reflected by a galvanometer. After reflection from the galvanom- 
eter mirror attached to the moving coil, the light beam is reflected back 
to the galvanometer mirror by a stationary mirror mounted close to the 
moving mirror. The change of the angle of deflection of the emergent beam 
is four times the change in deflection of the moving coil, thus doubling the 
ordinarily obtained change of deflection of the emergent beam. Other con- 
ditions being the same, the intensity of the emergent beam is nearly the 
same as that that would be obtained with the usual arrangement at the same 
linear distance from the galvanometer. 


1054TH MEETING 


The 1054th meeting was held in the Cosmos Club Auditorium, April 22, 
1933, President O. S. Apams presiding. 

Program: F. L. Mouuer and C. Borcxner: Studies of the electrical dis- 
charge in cesium vapor.—The uniform positive column is a mixture of atomic 
gas with an electron gas at a very much higher temperature. The electron 
gas receives power from the electrical power input and dissipates power by 
producing ionization and radiation. These factors are evaluated and it is 
found that at the lowest currents nearly all the input is radiated. At high 
currents an important part of the power is expended on ionization and there 
is some power lost in other ways. The number of inelastic collisions becomes 
much greater than the number of quanta radiated with high currents. It is 
concluded that collisions of the second kind between excited atoms and 
electrons are nearly as frequent as inelastic collisions. Measurements of the 
number of excited atoms show that this number is nearly equal to that 
which would exist in equilibrium at a temperature equal to the electron tem- 
perature. In the elastic scattering of electrons, the scattering by ions as 
well as by atoms plays an important part and the effective areas for both 
atomic and ionic scattering are measured. (A uthors’ abstract.) 

Discussed by Messrs. Kracex, Meccers, and BRICKWEDDE. 


WiuraM F. Meccers: Infra-red spectrum photography.—During the last 
fifty years the application of photographic methods to spectrographic in- 
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vestigations has not only improved the quality of observations in the visible 
octave but has extended the range of observations more than 16 octaves to 
higher frequencies. The other spectral extreme (lower frequencies, infra-red) 
has also been under investigation for half a century. About 8 octaves have 
been explored with radiometric devices, but photography has not been so 
successful in this range. However, in its integrating action, cumulative ex- 
posure and high resolving power, the photographic has distinct advantages 
over the radiometric method provided that photographic emulsions can be 
sensitized to infra-red radiation. A method of sensitizing ordinary silver 
halide emulsions to longer waves was discovered by H. W. Vogel in 1873 and 
for many years it was common practice among spectroscopists to bathe 
ordinary photographic plates in dilute solutions of photo-sensitizing dyes, 
and thus obtain materials for recording spectra in the red and near infra- 
red. The best dye for imparting infra-red sensitivity was dicyanin. This dye 
exhibits a maximum of absorption in the red at 7000A but with long ex- 
posures, intense light sources and efficient spectrographs many spectra 
were photographed beyond 9000A. Last year, the Research Laboratory of the 
Eastman Kodak Company announced the discovery of several new sensitiz- 
ing dyes, two of which are especially useful in infra-red spectrography. These 
have been named Mesocyanine and Xenocyanine, the former exhibits its 
maximum action at wave length 8600A and the latter at 9700A. Photo- 
graphic plates with these sensitizers incorporated in the emulsion have 
been used by the spectroscopy section of the Bureau of Standards for a sur- 
vey of emission spectra in the infra-red. More than 50 spectra have thus 
been investigated in the interval 8000-12000A, and several thousand new 
pas _ been added to the data of photographic spectroscopy. (Author’s 
abstract. 
Discussed by Messrs. Hnyt, Kracex, TUCKERMAN, and BRICKWEDDE. 


1055TH MEETING 


The 1055th meeting was held in the Cosmos Club Auditorium, May 6, 
1933, President O. 8. Apams presiding. 

Program: R. W. Goranson and L. H. Apams: The precise measurement of 
birefringence especially in strained glass.—In connection with an investiga- 
tion that involved the measurement of optical path-difference and thence 
birefringence it became necessary to have much higher accuracy than is 
ordinarily attained. After a careful study of various methods it appeared 
that the one which best meets the requirements of precision and simplicity 
is a method based on an interesting property possessed by a fixed combina- 
tion of (1) a polarizer, (2) the birefracting material, and (3) a quarter-wave 
plate, each placed in a definite orientation to the others. When plane parallel 
monochromatic light passes through the elements of this fixed combina- 
tion in the order shown above, the emergent light is plane polarized and 
the azimuth is related in a simple manner to the path-difference of the 
specimen. Since this azimuth can be measured by means of an analyzer and 
graduated circle, the determination of path-difference thus reduces itself to 
the measurement of an angular displacement, which can be done easily and 

with high precision. 
' The method was first made applicable to a petrographic microscope for 
the purpose of determining the path-difference at a given spot in small speci- . 
mens. Later, there was constructed a separate polarimeter in which large 
apres could be conveniently measured. This instrument has given all 
that was expected as to ease and rapidity of taking readings, and for any 
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path-difference has a sensitivity about one hundred times that of the de- 
vices in common use. (Author’s abstract.) 


Discussed by Mr. TucKERMAN. 


C. 8. Piagor: Isotopic composition of the radio-active elements as deter- 
mined by magneto-optic technique.—With the object of improving the cal- 
culation of geologic time by eliminating the necessity of applying a correc- 
tion for the thorium content of the mineral, an attempt was made to con- 
fine the calculation only to that particular uranium and its corresponding 
lead which the formula theoretically represents. This necessitated the detec- 
tion and estimation of the isotopes of uranium and lead. Work on the prob- 
lem was actively begun in 1926, and in 1927 F. W. Aston determined the 
three principal isotopes of ordinary lead using material (lead tetra-methyl) 
furnished him by the Geophysical Laboratory. These results revealed that 
the atomic weight of lead, 207.2, is a statistical mean of at least three iso- 
topes, of masses 208, 206, and 207, and that possibly others exist. In 1928 
Aston made similar determinations on a radioderived lead which we sent 
him and found the same isotopes but in a different order of abundance. 
Whereas the order of abundance of the isotopes of ordinary lead is 208, 206, 
207, that of radioderived lead is 206, 207, 208. 

We next turned our attention to uranium, but were unable to determine 
its isotopes, despite generous assistance from various eminent scientists, 
until we obtained the cooperation of Dr. Fred Allison and his magneto-optic 
technique.! 

Dr. Allison and his associates determined the number and the order of 
abundance of the isotopes of most of the radioactive elements from atomic 
number 92 (uranium) back to atomic number 81 (thallium). They are: 
uranium 8, thorium 8, radium 4, virginium 6, alabamine 6, bismuth 14, lead 
16, thallium 8. 

This unexpected number of isotopes rather overwhelmed us and we found 
it exceedingly difficult to account for them all within the limits of established 
radioactive lore. However, a tentative arrangement of interrelations has 
been published? which suggests that there exist four radioactive series, each 
beginning with two isotopes of uranium and ending with four isotopes of 
lead. The consistencies in this proposed arrangement far overbalance the 
inconsistencies so that it is hoped that it will serve as a suggestive and use- 
ful guide for further work in this field. 

This new arrangement provides satisfactory places for several inconsist- 
encies of the older system and furnishes an explanation for many puzzling 
questions. Some of these are: the independence of thorium coupled with its 
apparent relation with uranium; the origin of the actinium series; the def- 
inite evidence for a fourth series; the variable atomic weight of lead and 
the possible existence of an atomic weight for lead of less than 206. 

The geophysical significances are numerous. We can now determine wheth- 
er a given lead is ordinary or radioderived and can detect contamination in 
a sample of the latter to be used for an age determination. It is now apparent 
that the isotopic composition of the uranium at the time a mineral sample 
was formed is a controlling factor in the isotopic composition of the lead 
which we now find in that mineral. (Author’s abstract.) 


1 Allison, F. and Murphy, E. J. Jour. Am. Chem. Soc. 52: 3796. 1930. 
* Group of six papers: Physical Review 43, Jan. 1, 1933, of which those by Bishop 
and by Piggot discuss these interrelations and interpretations. 
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Discussed by Messrs. R. Davis, HumpHreys, Kracex, and HawKEs- 
WORTH. 


Informal communication: FRANK NEUMANN: Strong motion records of the 
Southern California Earthquake of March 10, 1933.—The shock was recorded 
at 3 strong motion stations of the Coast and Geodetic Survey at which 
automatic accelerographs had been installed only a few months before. They 
were located at Long Beach and Los Angeles (2), at approximately (later 
studies may shift epicenter) 17, 33, and 37 miles from the epicenter. The 
records exhibit certain features of strong earth movements heretofore con- 
sidered questionable by many seismologists. Large vertical movements and 
short period waves superimposed on waves of longer period are outstanding 
characteristics of the Long Beach record. Wave periods ranging from 0.1 
seconds to 5 seconds are recorded and there is-evidence of very complex 
ground movement, although many of the earlier and stronger movements 
show distinct directional features. 

Although intended primarily as acceleration recorders, it is possible to 
make fairly good estimates of displacement from accelerograph records. The 
shock occurred before specially designed displacement meters were installed 
although that phase of the program is now nearing completion. The records 
represent the first of the type ever obtained in this country and give the 
engineer and architect the specific information needed in the proper design 
of structures in earthquake regions. A report is in preparation. (Author’s 
abstract. ) 

F. G. Brickweppe, Recording Secretary. 


SCIENTIFIC NOTES AND NEWS 
Prepared by Science Service 


Norges 


Science doctorates increase.—The years of depression have had a stimu- 
lating effect upon higher education, it appears from a report to Science by 
Dr. Ciarence J. West and Miss Cauure Huu of the National Research 
Council. The number of doctor’s degrees granted by American universities 
in the sciences has steadily increased from 1,025 in 1929 to 1,343 in 1933, 
these investigators found. The 1,343 doctorates granted in 1933 were dis- 
tributed among the sciences as follows: chemistry, 417; physics, 123; zoology, 
115; psychology, 101; botany, 79; mathematics, 78; engineering, 75; geolo- 
gy, 66; physiology, 39; agriculture and forestry, 36; bacteriology, 36; pa- 
thology, 23; anatomy, 17; entomology, 17; genetics, 15; horticulture, 15; 
anthropology, 13; pharmacy and pharmacology, 13; archaeology, 10; as- 
tronomy, 10; geography, 10; public health, 10; medicine and surgery, 10; 
metallurgy, 9; paleontology, 6. 


. Death registration area now complete-—Deaths are now recorded for the 
first time in the whole United States. With the admission of the State of 
Texas to the U. 8. death registration area, recently announced by Secretary 
of Commerce Ropsr, the Census Bureau is able for the first time to compute 
reliably the death rate for the entire nation. The cause of every death in 
the United States will now be a matter of record, as will also the age, sex, 
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occupation and nativity of the dead person. When the Census Bureau first 
began to gather vital statistics for the nation, in 1902, only ten states and 
the District of Columbia were included in the death registration area. Grad- 
ually other states have been added. But six states have been admitted only 
in the last six years. Texas is still not included in the area of registration 
of births. It is hoped that this will be attained soon, however, thus making 
Uncle Sam’s vital statistics 100 per cent complete so far as area is concerned. 


George Washington University medical school_—The lectures in the Smith- 
Reed-Russell series at the School of Medicine, George Washington Univer- 
sity, have been announced for the first semester of the present academic 
year. Prof. Gzorcre Barcesr, University of Edinburgh, gave the September 
lecture, Prof. W. W. Cort, The Johns Hopkins University, gave the Oc- 
tober lecture, Prof. James W. Josiine, Columbia University, will give the 
November lecture, Prof. Howarp T. Karsner, Western Reserve Univer- 
sity, will give the December lecture, and Dr. ARTHUR Cramp of the Ameri- 
can Medical Association will speak in January. 

New full time appointments at the School of Medicine, George Washing- 
ton University, for the coming year include the following: E>warp BRIGHT 
VeppER, M.D., Professor of Experimental Medicine; Juanira THOMPSON, 
M.D., Research Associate in Experimental Medicine; Husert Scott Lor- 
1nG, Ph.D., Instructor in Biochemistry; Wrru1am Henry Water, Ph.D., 
Instructor in Anatomy; Jon Ratston Patr, M.D., Teaching Fellow in 
Anatomy. : 

The regular monthly Faculty Seminar in the School of Medicine, George 
Washington University, was given-by Prof. Eart B. McKrinury of the De- 
partment of Bacteriology on October 11, 1933. Dr. McKinley spoke on the 
“Etiology of encephalitis with particular reference to experimental work on 
the recent St. Louis epidemic.” 


Georgetown University school of medicine—Dr. G. H. HANSMANN of the 
University of Iowa Medical School has been appointed associate professor 
of pathology and Dr. Cuaruzs J. Stucky has been appointed associate pro- 
fessor of biochemistry. Dr. Stucky has done work at Yale and Columbia and 
is at the present time Research Chemist at the New York State Psychiatric 
Hospital; he is a specialist on Vitamin B and on nutritional anemia. Dr. 
HANSMANN was at one time connected with the Harvard Medical School 
and did some important research on tularemia, Malta fever, chemistry of 
nephritis, citric acid metabolism and lipuria. 

Dr. M. X. Sunuivan and W. C. Hxss reported before the meeting of the 
American Chemical Society in Chicago that they have discovered a corre- 
lation between arthritis and cystine deficiency in the patients’ fingernails. 
Administration of colloidal sulfur, they stated, brought about an increase 
in nail cystine and also in alleviation in the symptoms. 


Bureau of Fisheries—E.tmrer HicGens was an official delegate at the 
twentieth annual meeting of the North American Council on Fishery Inves- 
tigations, held at St. Andrews, N.B., on September 13 and 14. O. E. Serre 
and W. C. Herrineron, also of the Bureau, presented reports at this meet- 
ing. 

Dr. H. 8. Davis presided over the sixty-third annual meeting of the Amer- 
ican Fisheries Society at Columbus, Ohio, September 18 to 20. Bureau of 
Fisheries representatives who had places on the program included the fol- 
lowing: Franx T. Be, commissioner, Dr. Paut R. Neepuam, E. W. Sur- 





538 JOURNAL OF THE WASHINGTON ACADEMY OF SCIENCES VOL. 23, NO. 11 


BER, Dr. Freperic F. Fiss, H. C. Markus, Russet F. Lorp, Dr. A. 8. 
Hazzarp, Hiuary J. Deason, A. C. Futuer, Dr. Raupa Hive and WILLIAM 
R. Dupen, and Rosert A. Nessir, as well as Drs. A. H. Wiese and Stiii- 
MAN Wriaut, lately of the Bureau. 


U. S. national parks.—The national parks were extensively used as cen- 
ters of study by delegates to the International Geological Congress. Park 
Naturalists at Grand Canyon, Yosemite, Crater Lake, Zion, and Yellow- 
stone National Parks aided in leading the visiting groups of scientists to the 
main features in which they were particularly interested. 

The first Junior Park Naturalist examination was conducted by the Civil 
Service Commission throughout the United States on October 4. The object 
of this examination was to establish a register of eligibles for use in filling 
Park Naturalist, Park Historian, and Park Ranger positions as they open 
up in the national parks and monuments administered by the Office of 

ational Parks, Buildings, and Reservations. ; 

Grorce M. Wricut and Ben H. Tuompson of the Wild Life Division 
of the Office of National Parks, Buildings, and Reservations, recently in- 
vestigated the winter feeding grounds of the herd of elk ranging in the Rocky 
Mountain National Park. Conditions warrant further studies, and quadrants 
will be laid out and fenced in order to determine the extent to which over- 
grazing is occurring. The fact that much privately-owned land heretofore 
fenced has been purchased by the Government and the fences removed has 
improved greatly the grazing situation in this park. 

The northern National Parks report that the coming of winter finds the 
game generally in good shape, with sufficient forage in sight to last until 
spring. There may be some shortage, however, in the northern elk herd area 
in Yellowstone National Park; and in the eastern part of Glacier National 
Park a general shortage of wild life is puzzling administrative officials. A 
new policy of gradually weaning the Yellowstone animals from the artifi- 
cial feeding hitherto practiced, and making them more self-dependent, has 
been announced by Dr. Haroup C. Bryant. Surplus bison will be taken 
from the Yellowstone herd again this winter, and killed for meat to be dis- 
tributed to Indians on reservations in the Northwest. 


News BrI&£rs 


The new Science Advisory Board held its second meeting in Washington 
during the last week in September, with Dr. Karu Compton, Dr. lsaran 
Bowman, Dr. R. A. Mrmuurkan, Dr. C. K. Lerrn, Dr. Jonn C. MerRRIAM 
and Gano Dunn in attendance. Sessions were held in the building of the 
National Academy of Sciences and the National Research Council. 


A study made by Routo H. Brirten, J. J. Bhoomrre.p and Jennie C. 
Gopparp of the U. 8. Public Health Service indicates that atmospheric con- 
ditions in a southern cotton mill are not deleterious to the health of the work- 
ers. There was not enough dust to be injurious, and the high temperature 
and humidity, though uncomfortable at all times, could not be shown to 
have any definite effects, as udged by a comparison of sickness rates. 


The research associates of the American Dental Association stationed at 
the U. 8. Bureau of Standards, Dr. Groner C. PAFFENBARGER and Wm. 
T. Sweeney, in cooperation with the Bureau of Standards dental r. search 
staff including Aaron Isaacs and Dr. Witmer Soup:r, gave two clinics 
and read three papers before the Chicago Centernial Dental Congress. 
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A rabbit tick, Haemaphysalis leporis-palustris, is suggested by Dr. R. R. 
ParkeER of the U. 8. Public Health Service as a possible vector for Rocky 
Mountain spotted fever in its rapid spread from its originally restricted 
territory in the Bitterroot Valley of Montana over most of the United 
States. This animal does not feed on man, but may have spread the disease 
from rabbit to rabbit, whence it may be carried to human beings by other 
parasites. 


The late Maj. Watrer ReEeEp, together with the other heroic pioneers of 
the conquest of yellow fever, were honored by a special memorial session 
of the American Public Health Association at its meeting in Indianapolis 
during the week of October 9. 


Eighteen tropical storms of hurricane proportions, reported up to mid- 
October, established a new all-time seasonal record for this type of disturb- 
ance in American waters. The largest number hitherto reported was sixteen, 
in 1887. 


A national conference on the welfare of children during the depression 
was held in Washington on October 6, under the auspices of the U. 8. Chil- 
dren’s Bureau. Among the speakers were Mrs. FranKuLIN D. Rooserve tr, 
Secretary of Labor Perkins and Relief Administrator Harry Hopkins. 


The rubber present in goldenrod plants is found only in their leaves, 
Loren G. PotHamus of the U.S. Department of Agriculture has determined. 
The best goldenrod species, from the rubber-producing point of view, is 
Solidago altissima. Its leaves showed a maximum dry-weight content of 
6.34 per cent, and all samples analyzed gave a mean of 3.45 per cent. 


A notable addition to the bird collection of the U. 8. National Zoological 
Park consists of six specimens of cock-of-the-rock, Rupicola rupicola. They 
are in all stages of plumage development, from the dark juvenile stages to 
the full gorgeousness of their orange-vermilion maturity. Cock-of-the-rock, 
Director, MANN states, is an exceedingly rare bird in captivity. The new 
specimens arrived via the lower Amazon; it is believed they originated in 
the lower Andes above Iquitos. 


What is believed to be an early American road roller has been discovered 
near Cob4, in Yucatan, by an expedition of the Carnegie Institution of 
Washington. It was originally a stone cylinder thirteen feet long and over 
two feet in diameter, and was probably pushed by hand power over the 
famous “‘white roads” of Yucatan. 


Lercu B. Lint of the U. 8S. Forest Service and four C. C. C. men are en- 
gaged in making a map of the 150 caves, many of them of immense size, 
which have been discovered and explored in the Lava Beds National Monu- 
ment, Modoc National Forest, Calif. Daily new caves are being discovered 
and water is being found in caves where none was suspected to exist. 


Austin H. Cuarx of the U. S. National Museum spoke on “How Animals 
Spend the Winter’ over the network of the Columbia Broadcasting System 
on Friday afternoon, September 22. 


Statistical indications of a long-period oscillation in mean seasonal tem- 
peratures have been found by J. b. Kincer of the U. 8. Weather Bureau 
in a study of weather records running back in some instances more than a 
century. They seem to give some support to ‘‘Oldest-Inhabitant” conten- 
tions that “winters aren’t what they used to be when I was a boy.” 
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A standardized procedure for examining foods suspected of harboring 
microérganisms causing spoilage was advocated by Lawrence H. James of 
the U. 8. Department of Agriculture before the meeting of the American 
Public Health Association at Indianapolis. 


PERSONAL ITEMS 


Dr. Harry B. Warp, permanent secretary of the Americar Association 
for the Advancement of Science, arrived in Washington on Wednesday, 
October 11. 


Dr. Cuarues L. Maruartt, who reached his seventieth birthday on Sep- 
tember 26, retired September 30. He is succeeded as Chief of the Bureau of 
Entomology by Ler A. Srrone, formerly Chief of the Bureau of Plant 
Quarantine. 


Dr. Ates Hrpuicxa, of the U. S. National Museum, has been made an 
honorary professor of the National Museum of Mexico. 


Col. H. L. Grucurist, Medical Corps, U. 8. Army, has been elected Presi- 
dent of the Association of Military Surgeons of the United States. Colonel 
Gitcurist will retire from the Army in January, with the rank of Major- 
General. 


Dr. Witu1am M. Mann, director of the National Zoological Park, was 
present at the Chicago meeting of the American Institute of Park Execu- 
tives. 


Dr. E. O. Utricu, formerly of the U. S. Geological Survey, has been 
elected a corresponding member of the Society of Natural History, Frank- 
furt. 


Dr. StrttMan Wriaut, former limnologist of the U. S. Bureau of Fish- 
eries, has gone to Brazil to take part in a study of fish farming possibili- 
ties in the numerous artificial lakes and reservoirs in the northeastern part 
of that country. 


Wiuuram C. Harness of the U. 8. Weather Bureau sailed with the Byrd 
expedition when it left Boston on September 25. He will renew his studies 
of the climate of Antarctica. 


Surgeon General Huex 8. Cummine of the U. 8. Public Health Service 
spoke on the part played by x-rays in guarding and improving public health 
before the meeting of the American Congress of Radiology in Chicago on 
September 25. 


Dr. Witmer Souper, Chief of the Bureau of Standards Identification 
Laboratory, attended the recent Chicago meeting of the International As- 
sociation of Chiefs of Police and read a paper on “Safe Use of Scientific 
Methods of Identification.” 


Dr. G. W. Vinat of the U. S. Bureau of Standards, attended the meeting 
of the Electrochemical Society in Chicago on September 8; he exhibited re- 
productions of Faraday’s original voltameters. 


The Section of Hydrology of the American Geophysical Union has re- 
appointed F. E. Marruss, of the U. 8. Geological Survey, as Chairman of 
the Committee on Glaciers for a second term of three years. 








